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A monthly business meeting of officers and employees has been 
a feature of the service on the Bessemer & Lake Erie for several 
months past, and Superintendent Matson informs us that it has 
been both an interesting and a profitable feature. We call this meet- 
ing a “business” meeting because personal matters and grievances 
are excluded, and because it really promotes the smooth conduct of 
the business of the road; but General Manager Utley, in his circular 
announcing the scheme, calls the meeting just a conference for “ex- 
changing ideas.” However, the name is not essential. Mr. Utley’s 
circu ar says: 


In order that the employees of the several departments may come into 
closer touch with the heads of those departmerts, for the purpose of exchang- 
ing ideas and making recommendations for the good of the service, and for 
the purpose of having rules and regulations interpreted, it has been arranged 
to hold a session of the heads of the departments, or their representatives, 
and the employees at Albion, Geenville, Butler Transfer, or North Bessemer, 
as may be decided upon from time to time, on the second Monday of each 
month. Time and place of meeting to be announced by the Superintendent 
by bulietin. Employees in any branch of the service, who can be spared from 
their regular duties or who can conveniently arrange to be present, are in- 
vited to attend these meetings, and present for discussion, or interpreta- 
tion, any question pertaining to the good cf the service. No personal mat- 
ters or grievances will be presented at such meetings. 


This must be an excellent thing, and it ought to be imitated. It 
has been said over and over again that the defects in the railroad 
personnel of this country are due in large measure to the growth 
of compa~ies—to the fact that the employer is such a big concern 
that anything but the coldest connection between employer and em- 
p'oyee is out of the question. Conferences like those here spoken 
of will do as much as any one thing to neutralize this evil. Schools 
established simply for instructing the men on the rules are likely 
to be too formal. Unless the instructor is an exceptionally good 
one—and a pleasant fellow besides—they may fall far short of the 
agreeable interview that they ought to be. Often, too little time is 
al'owed for a given lesson at the school, leaving the result unsat- 
isfactory on that account; voluntary conferences like those on the 
B. & L. E. shou'd in large measure overcome this defect. The Chi- 
cago & North-Western has somewhat similar meetings of station 
agents. Provided only there is some one man at the head who sees 
that the subjects are not allowed to become weak and uninteresting 
and mairtains a properly dignified atmosphere, almost any scheme 
of this k‘nd is useful; for it he'ps to promote friendly acquaintance. 
A fa'r degree of acauaintance is necessary to the esprit de corps 
which is a necessary characteristic of efficient service. 





Frequent informal conferences between superintendents, train- 
masters, despatchers and road foremen, on one side, and conductors, 
enginemen and other trainmen on the other side can be made to 


re.ieve tension at other meetings. Recently the officers of the New 
Haven road intimated that committees of employees were a trifle too 
voluble—came too often and talked too much; such “grievers” ought 
to be allowed an opportunity to air their views at less formal con- 
ferences, and thus pave the way for prompt settlement of differences 
when they come before the higher officers. If they do not embrace 
the opportunity to talk to the superintendent, the general manager 
thereafter may fairly refuse to give up whole days, or even half 
days, to listening to their wishes or demands. And why should not 
informal conferences be brightened with pieasanter things than fault 
finding or difficulties? On the Southern Pacific not long ago the 
time for a certain grievance committee to send its “boss grievers” 
to the general officers came around, and there was nothing to grieve 
about; so they called on the proper officer and told him so; mak- 
ing an oasis in a dreary desert. In railroad life as in social life it 
is entirely allowable to compliment people before they are dead, if 
we take care to maintain truth and dignity, and see that our spokes- 
men are persons of good taste and sound judgment. A thoroughly 
conscientious and capable superintendent finds it necessary every 
now and then to spend an hour or two in giving friendly—but per- 
haps severe—admonition to an old employee who is well meaning 
but uses bad judgment too often. With proper care and with slight 
modification such private lectures may be made useful for others, 
and the hour made more profitable—by being combined, in part, 
with a conference like those on the B. & L. E. Last but not least, 
how profitable for themselves, personally, the officers of a division 
can make such a conference! An experienced retired trainmaster 
observed recently that noc one trainmaster in twenty was well fitted 
for his position. Without stopping to question the accuracy of 
this ratio, it is perfectly safe for any trainmaster to assume that 
he is one of the 19; and as one of the most desirable accomplish- 
ments in a trainmaster is diplomatic ability—ability to discuss 
maiters with his subordinates with skill, knowledge and all neces- 
sary affability and patience, what better experience can such an 
officer have than a monthly interview with 20, 50 or a 100 men, 
half of them armed with questions to test his powers? 


THE COST OF MAINTAINING STEEL AND WOODEN CARS. 


The plan that has been inaugurated by Mr. Kruttschnitt, of the 
Harriman Lines, to secure accurate data covering the relative cost 
of maintenance of their cars of steel construction as compared with 
all-wood cars promises to yield some interesting and valuable in- 
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formation. Although the record does not yet extend over a sufficient 
period to yield conclusive results, the figures already obtained are 
instructive and are indicative of what the final statement will show. 
The comparatively large number of cars involved, covering practi- 
‘ally all imporiant types, and the wide territory and large mileage 
represented, afford practically all of the conditions to be met with 
in service by equipment of this sort. The yearly cost of repairs 
to the steel construction cars, based on the monthly average for the 
six months covered by the statement printed elsewhere, is $24, and 
that of the wooden cars is $38. Some previous comparative figures 
of this nature, said to be based on returns from a number of dif- 
ferent roads, place the cost of repairs to wooden cars at from $35 
to $80, and for steel and steel-underframe cars at from $9 to $15 
per car per year. (Railroad Gazette, Nov 25, 1904.) These latter 
figures were said to include steel cars that had been in service for 
six or seven years, and therefore were among the first steel cars of 
While not questioning the correctness of 
in our comments at the time 


modern design to be built. 
the figures given, it was pointed out 
that the figures for wooden cars were high, while those for steel 
cars were undoultedly too conservative and could not fairly be used 
as a basis for comparison with the wooden cars because of the rela- 
tively short time even the oldest of the steel cars had been in serv- 
ice. It is, therefore, interesting to note that while the cost of re- 
pairing wooden cars on the Harriman Lines is close to the mini- 
mum quoted above, the steel cars are costing just double the aver- 
age of the previous figures for this work. Nor is this higher figure 
in the present instance due to inadequate repair facilities, for, as is 
well known, the principal shop plants of the several lines composing 
the Harriman system are modern and of ample size properly to 
maintain the equipment. We understand that these roads consider 
themselves practically as well-equipped to care for their steel-con- 
struction cars as for their wooden cars. Furthermore, the steel and 
steel-underframe cars are of a sort that contain few parts that have 
to be supplied by the builders, and there is therefore no added cost 
from that source. The figure that they obtain, based, as it is, on 
careful records, certainly seems more reasonable and more nearly 
representative of general conditions and acceptable for comparative 
purposes, than one only half as large. 

In analyzing the costs of car repairs on the Harriman Lines, 
the general conditions which enter as factors should be borne in 
mind. It is a rule on these roads to keep the high capacity cars in 
long-haul service as much as possible in order to derive the zreatest 
possible degree of benefit therefrom. This doubtless contributes to 
a lessening of abuse of them in service and also should. largely, 
if not entirely, avoid the coupling of high-capacity cars and the 
smaller and weaker cars into one train, all of which must have 
its effect on the repair bills. The amount of repairs made to 
Harriman Lines cars by foreign lines is undoubtedly much less 
proporiionately than for an eastern road or system having an equal 
number of cars. This likewise should have a favorable effect on 
the repair account, particularly for the steel ears, as in the absence 
of a M. C. B. schedule of repair prices, foreign repairs to steel cars 
are undoubtedly more costly than home repairs if the facilities in 
the latter case are at all adequate, 

The record will not be complete until it includes an appreciable 
percentage of wreck renairs, which will, of course, show up to the 
advantage of the steel-construction and the corresponding disad- 


vantage of the wooden ears. 


OUTLYING SWITCHES AND SIGNALING STANDARDS. 


The Committee Report on Signal Standards, which was pub- 
lished last spring by the Maintenance-of-Way Association (Railroad 
Gazette, Aprit 7), has elicited 10 comment, so far as we have ob- 
served, except that which was printed in these columns; and for the 
reason, no doubt, which applies in many a similar cuse, that declara- 
tions which are perfectly sound leave nothing for the commentator 
to say. But although this committee spoke wisely on the points 
that it dealt with it left other noints untouched; and one of these, 
the question of the proper protection of isolated facing point switches, 
is a live one in many places. The signal engineer er chief engineer 
who wishes to do for himself what the committee has left undone, 
in the way of egablishing standards, may well begin with this 
feature; or if he is sure that his practice is right already, he ought 
to try to promote its acceptance by other roads, for at present we 
seem to be tending toward an undesirable diversity. Many such 
switches are not protected at all. Of those we are not speaking. 
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If the Mentor wreck and other less startling warnings of the same 
kind do not afford all necessary admonition on that point, it is dif- 
ficult to imagine what would or could be effective. Some railroad 
officers, indeed, seem to deem a common switch stand a switch “pro- 
tection.” The next stage of enlightenment leads them to put up a 
common switch stand 20 ft. high, and be satisfied with that. In 
the third stage there is a signal some distance away, but the amount 
of the distance is not carefully considered, and there is uncertainty 
as to what the signal (when adverse) indicates to the approaching 
engineman; and so on, with variations. One prominent variation 
is the use of a semaphore at the switch in place of the usual swi.ch 
stand. This arrangement was vigorously denounced by Mr. Ames in 
a letter which we published last December (page 640). Its unde- 
sirability is in some respects quite obvious. Admitting, as we must, 
that when an engineman enters the side track past such a signal he 
is passing a stop signal, our only reasonable refuge is to claiin that 
the hand motion which directs him to proceed, takes the place of an 
indication by the second or dwarf semaphore arm which should be 
there, but is not. This is going back to a practice common in Eng- 
land twenty years ago. Even if we go to the expense of adding this 
second arm we still have the inconsistency of not having the post 
at what is usually the declared fouling point—45 ft. to 100 ft. back 
of the point. 

In deciding on the character or location of a signal, whether for 
an isolated swiich or for any other use, we shall do well to stick 
closely to simple and fundamental principles. This is not only 
sasiest and pleasantest, but also doubtless the most successful course. 
Compromise with wrong principles has afforded nobody any satis- 
faction in the past, and it is not likely that it can afford satisfaction 
now. One of the first principles is that if any fast trains are run 
there must be a distant signal. And if real safety is what is desired 

regardless of tradition—the term “fast”? must be interpreted 
strictly. Any train approaching a switch too fast to be stopped in 
season if the swi.ch is wrong, is a fast train as far as that switch 
is concerned. Thus if provision is to be made for running at full 
speed when the view is shortened by fog, there is no escape from 
the requirement of a distant signal at every facing point switch— 
which on single track means every switch. The alternative is to 
require enginemen to slacken speed at facing points in times of fog, 
a reduirement which it is exceedingly hard to enforce. In practice 
we have in the past put this requirement in the rule books, more or 
less blindly worded, and then have trusted to luck. This requirement 
really has nothing to do with the number of trains run each day 
or the profit made from the nassengers. If there is only one fast 
train a day, and it is run, not to meet a public need but only to get 
a few through passengers away from a rival line, still it demands 
proteciion. Safety and rivalry are often incompatible. If you have 
not the facilities to carry passengers safely you are making false 
pretenses when you bid for their patronage. 

A very useful principle that we ought to adopt at outlying switches 
is that of height. For fast running we may reasonably employ ihree 
heights: 24 ft. for semaphores, with full interlocking and completa 
signaling; 3 ft. or less for dwart signals and stands for trailing 
points (if any stand is used at such switches), and about 8 ft. or 10 
ft. for facing point siands. To put this latter 20 ft. high is making a 
radical change and a considerable expenditure for a very small re- 
turn. We give the runner a longer view in clear weather, yet help 
him none at all in foggy weather when he most needs help. By hav- 
ing a difference of 10 ft. or more in height between the switch stand 
and the semaphore we provide a simple and convenient guide by 
which to differentiaie them quickly. 

A principle which is not fully utilized is that of transverse posi- 
tion or distance from the track. It is used in bracket signals, but 
this use at night is often imperfect by reason of the poor quali.y of 
the blue light used on dummy posts. This principle is not an es- 
sential in designing protection for an isolated switch, but we men- 
tion it because of its simplicity. Two ligh’s, or two targets or disks, 
side by side, make a distinctive signal, which is reasonably simple 
and inexpensive. The idea will not be attractive to signal engineers 
who have to spend their nights and days in reducing expenses to 
the last degree; but scientific simplicity is likely ‘always to be at 
variance with that class of economists. 

A fourth principle is consistency between night and day signaling. 
At night we can give three indications by color. By daylight we can 
give three shape indications (usually called position indications) to 
correspond with the three night indications. The principle of height 
and that of transverse situation (as related to the track) have about 
the same effect in the day as in the night. What advantage do we 
gain by giving any more information in the day time than in the 
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night? Practically no advantage, except to new men learning the 
road; and that is not a feature of much importance. This being so, 
the principles which we have recounted are not only the most funda- 
mental ones of the matter in hand, but are the only ones that need 
be carefully considered. 

Bearing in mind our first-mentioned principle, that a distant sig- 
nal is an essential adjunct to any signal (or any canger-point indi- 
sation, such as a facing point switch or switch target or light) if 
trains are to be run fast, we have a simple solution of the isolated 
switch problem; for a corollary of the disiant signal principle is the 
principle that the distant signal is more important than the home. 
The disiant gives the vital information that the train must stop, 
while the home gives the less important information where to stop. 
Our isolated switch on a slow road is well equipped if it have 
a 10-ft. stand. That height answers equally well for a fast road 
hecause there it will have a distant signal. A target showing 
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is fully adequate for slow speeds, and for high specds is made 
adequate by the aid of the distant. Thus we conform to the 
semaphore principle of visibility and to our conventional use of the 
semaphore (horizontal for stop and vertical for proceed); while still 
maintaining a difference from the semaphore helping to emphasize 
the difference in function. This difference in function cannot be 
done away with; the switch stand only indicates the position of 
switch rails, while the semaphore indicates stop or go ahead. Our 
10-ft. day signal might indeed be a semaphore, and with it we 
should have as good a distinction from the interlocked semaphore 
as we have at night; but the oblong rectangular disks fixed, at right 
angles to each other, on a vertical rod, turning on its axis, have the 
advantages of cheapness and of adherence to past practice. There 
is no reason why we should not retain these advantages. The only 
advantage in using the semaphore in place of them is to make the 
day indication as poor as the night indication, for no other reason 
than to secure a useless theoretical consistency. 


June Accidents. 


The condensed record of the principal train accidents which 
occurred in the United States in the month of June, printed in an- 
other co.umn, contains accounts of 18 collisions, 35 derailments, 
and three other accidents. Those which were most serious, or 
which are of special interest by reason of their causes or attending 
circumstances, occurred as follows: 


Killed. Injured. 
Ist Stillwater Junction, Ohio ....... 2 0 
Cth, Pewmnese,. WHC. c. ss ccwe cw eeces 7 0 
Ee (OO IN a ioe ere set veneers 7 0 
Sth PAVisOn. TGR oe ice se site basses 1 10 
ESCH. Golden Gate; Hh «<6. disc nes nes 2° 10 
RCE WPI RG « Gid6: 8:6 0:9 ob. 508.0r doce ele are 2 3 
16th Birmingham, Ala. .............. ( 14 
iy) ae. eee 26 20 
20th Newhieten, COMmm: .....0<6 ceeesines 3 1 
Diet MEE CI osc i bwin os ove 008s 1) i) 
SGth” Wille Grove; Nev. 5 sok ciceeecncs + 3 12 


The wreck at Mentor, Ohio, is, no doubt, fairly well fixed in the 
memory of everybody in the United States who reads the news- 
papers, and it has taken its place in railroad history asa notable 
disaster; and yet here in the very same month we have another 
wreck which caused a third more deaths and which 99 per cent. 
of the aforesaid newspaper readers have probably already forgot- 
ten; if indeed they ever read of it; or read with sufficient care to 
remember the fact more than a half day. Truly, those Europeans 
who say that we are heedless and are not troubled about these de- 
fects in American railroad service, can not be blamed for coming 
to that cone’usion. How could any ene reason them out of it? 
Patapsco and Mentor combined are responsible for 45 fatalities, 
but the Government renort of collisions and derailments will prob- 
ably show as marv more from other accidents of that class in June. 
Our own list of only eleven accidents (preceding this paragraph) 
shows 27 other fatalities, making 72 in all, in this list. 

How the Mentor switch came to be misplaced on the night of 
June 21 is sti'l unexplained. The coroner of Lake county, the 
coroner of Cuvahoga county. ard the State Railroad Commissioner 
have yet to give the public a report of their inquiries. 
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The cause of the Patapsco collision is all too familiar; eight 
men kilied on those two treight engines, all of them, presumably, 
responsibie for knowing that they were running on the time of the 
passe.ger train! ‘lhe other nine accidents in the list are notable 
by reason of circumstances which appear in the record and call for 
no special comment in this piace. 

The number of electric car accidents reported in the newspapers 
in the month of June was 24, in which four persons were kilied and 
139 were injured. 


International Mercantile Marine. 


According to the statement just issued, during the year ended 
Dec. 31, 1904, the company lost $1,750,848 in gross (voyage) earn- 
ings, $2,190,427 in total earnings, and $2,194,115 in net earnings. 
This made a deficit for the year of $2,039,150 against a surplus of 
$355,295 in 1904. Total gross earnings for 1904 were $27,926,908, 
and net earnings $1,806,407. Net earnings in 1903 were $4,000,522. 
The figures for deficit and surplus do not, however, take into ac- 
count the surplus insurance account, which reduced the deficit for 
the past year to $1,142,098 and increased the surpJus for the pre- 
ceding year to $1,797,797. The poor showing for the year is at- 
tributed to the steamship rate war and the resulting depression in 
freight rates during the latter part of 1904, and also to the fact 
that grain crops in the United States were not large enough to pro- 
vide much export business in grain. The company carried to and 
from all European and American ports 26.51 per cent. of the total 
passenger traffic. The report seems especially discouraging from 
the fact that no ailowance appears to have been made for depre- 
ciation. for which certainly not less than 5 per cent. annually 
shou d be allowed in the steamship business. The company’s poor 
balance for the year is thus really understated. The Cunard Line 
has also recently made a very unsatisfactory showing for the year, 
while the German lines have had, on the whole, a very prosperous 
year. The President of the Mercantile Marine Company states that 
the outlook for 1905 is more favorable, the forecast of earnings for 
the first six months showing a large gain over the corresponding 
periods in both 1903 and 1904. 


Dr, C.D. Goodrich, the oeulist for the Lake Shore Railroad, will next 
week make a scries of vision tests on the passenger engines over that road, 
the purpose being to ascertain just how acute the vision of engineers ought to 
be. Tle will begin with the slower runs and end with the runs on the fast 
trains, and then determine on a standard test for vision. The tests are made 
at the request of the Brotherhood of Locomotive Engineers and with the 
approval of the Lake Shore oflicials. The test now required of the engi- 
neers is a very rigid one and they are insisting that it should be modified. 
It requires a practically perfect or “twenty-twentieths” vision without the 
aid of glasses. The engineers already have obtained a number of concessions 
along this line but they are demanding more. 

The foregoing iten. comes from Indiana, the state whose Legisla- 
ture once on a time, it was rumored, passed a law fixing the ratio 
of the diameter of the circle to its circumference as 1 to 3.20; the 
purpose being, we suppose, to ameliorate the tasks of the Hoosier 
school boy. The purpose of the Brotherhood of Locomotive Engi- 
neers in the present instance is, no doubt, equally laudable; to 
make it as easy for a partially blind man as for one with perfect 
eyes to draw money from the pay car every month. But the pres- 
ent effort will, or ought to be, as futile as the other. ‘The only 
eyes suitable for a locomotive runner are perfectly normal eyes. 
To “determine on a standard test” at this date would be like re- 
determining to have round wheels, straight cylinders and resilient 
springs in the locomotives. That the oculist goes through this 
performance at the “request” of the Brotherhood may be readily 
believed, for the Brotherhood—presumably, we charitably assume, 
to please a few unreasonable members—has many times before 
asked railroads to try to set aside natural laws. That the officers 
of the road approve, is also credible, for officers have to approve 
all sorts of foolishness to keep the peace with narrow minded em- 
ployees who “insist” that the company shall take risks with fast 
trains for the purpose of keeping unfit runners on the engines. 
If a superintendent is determined to tolerate a runner with de- 
fective vision, there is no unsurmountable obstacle in his way, ex- 
cept in states where there is a statute on the subject and a prose- 
cuting attornev endowed with the unusual degree of vigor neces- 
sary to enforce such a statute; but there is no reason why the 
superintendent should try to deceive himself into the belief that he 
can safely weaken his standard. The standard remains immovable, 


howsoever much we violate it. 


NEW PUBLICATIONS. 


Constitution of Hydraulic Mortars. By Henri Le Chatelier; trans 
lated by Joseph Lathrop Mack. New York: McGraw Publish- 
ing Co. 3 

This book is a translation of the thesis prepared by M. Le Chatelier 

in 1887 for the degree’ of Doctor of Science, and has served ever 

since as the starting point for numerous studies on the subject. It 
is divided into three parts, in which are successively taken up 
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Plaster, The Silicates of Barium and Cements and Hydraulic Limes. 
‘Lhe Cniel ovject of Lhe Work is the study of the Chemicai reactions 
which a.e pruduced in the :imes and hydiaulic cements either dur- 
ing tueirs Calviuauon or their hardening. Starting with pilaster and 
the si.icutes Of barium as preseatiug .ess dilticuity in soiution and 
study, a brief historical sketch is given oi the work of previous in- 
vestigatois such as Lavoisier, Berthier and Payne, fol.owed by the 
researcues of the author on the caicinaiion and set of piaster, in 
which tue chemical reactions as well as the physical peculiarities 
of the material are carefuily studied. ‘lhe same method is foliowed 
in the other two parts of the book, the third being by tar the longest 
of the thiee. The who.e study of the cements is based upon the 
idea thac ail of the phenomena which reside in those bodies are 
of a pure.y chemical character, by the thorough understanding of 
which it shouid be possib.e to formulate a theory of the harden- 
ing of the hydrau.ic mortars that would be definite and distinct. 
In conclusion it is shown that a cement of good quality has a per- 
fectly defiuite composition and the reciprocal should be assumed. 
In the e.aboration of the chemical reactions, and the suggestions as 
to the action and manipulation of cements the book cannot fail to 
be of great value to those manufacturers and engineers to whom 
the original French has not been accessible. 





Osborn’s Tables, Fifth Edition; Osborn Engineering Co., Cleveland, 

Ohio. 

This publication is an engineer’s handbook containing tables of 
the momerts of ineriia and radius of gyration of various forms 
of girders and columns built up of plates and angles, as well as the 
working strength of steel and timber columns. In addition to these 
there are a number of other tabies, among them one of square 
roots, of reactions, shearing stress and bending moments of bridges; 
of weights of standard railroad bridges; of Cooper’s standard load- 
ing; various impact formule; the moments of inertia and section 
moduli for various standard and usual sections; concluding with 
a list of some of the longest bridges of the world. 

The tab!es are arranged for quick and ready reference. Taking 
those on bridge stresses as an example, they are based on the as- 
sumption of a special panel load and panel length of unity, so that 
actual shear and stresses can be obtained by multiplying the actual 
panel load by the tabuiar shear, etc. In this way the table is applic- 
able to avy system of measurement whether British or metric, 

Suitab’e explanations accompany all of the tab!es to make them 
perfectly clear, thus making the book available for instant use with- 
out prolonged study and investigation as to the sources and methods 
by which the data are obtained. 


TRADE CATALOGUES. 





Exhaust Fans.—Catalogue No. 180 of the American Blower Co., 
Detroit, Mich., 1s entit.ed mxhaust bans. lt describes the “A B C” 
fans iuiendea for the removal and conveying of shavings and dust, 
elevating and distributing of cotton and wool, removai of smoke 
and fumes, and for use in connection with special heating and dry- 
ing piauis. ‘Lhe book has 66 pages and covers the subject fuluy both 
by iilustration and text. An eight-page pamphiet accompanying the 
caia ogue is devoted to “A B C” eiectric disc fans, illustrating and 
describing different types and showing them driven by different 
makes of motors. 





Atianta Terminal Station.—The Southern Railway has issued a 
handsome souvenir showing views of the new terminal passenger 
station at Atianta, Ga., which it shares jointly with the Central of 
Georgia and the Atlanta & West Point. The station was formally 
opened for use on May 14 last, and is perhaps the handsomest and 
most commodious sta:ion in the south. 





Frogs, Switches, Crossings, Etc—The Weir Frog Co., Cincinnati, 
Ohio, sends its catalogue No. 7. This is handsomely bound in red 
cloth and contains upwards of 375 5 in. x 8 in. pages. In it is de- 
scribed and illustrated numerous designs of frogs, switches and 
crossings made by the company, as well as switch stands, switch 
fixtures, rail braces, etc. 





Air Lift Pumping.—The Ingersoll-Sergeant Drill Co., New York, 
sends a neat little pamphlet descriptive of its air-lift pump. This 
is a device for lifting water from wells by compressed air. It oper- 
ates without shock, jar or noise, and it is claimed that more water 
can be lifted from a given well by this system than by any other 
method of pumping. 





Steam Speciaities——The Schaeffer & Budenberg Mfg. Co., New 
York, serds its April catalogue of steam specialties and automobile, 
brewery ard disti'lery supplies, comprising a full line of valves, 
gages, counters, whistles, small pumps, indicators, lubricators, etc. 





Steam Packinas.—The Crandall Packing Co., Palmvra, N. Y., 
sends its catalogue and price list of its improved steam, ammonia and 
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hydraulic packings. Illustrations and descriptions are given of the 
Various 10:1ms OL packiug made by this compauy, inciudiag “Ke- 
infoiced” ring and secilonai packiug, Wacerpioo: hydraulic packing, 
“He.i0’s” ,ocomotive throttie steam ring packing and asbestos metalic 
sheet packing. 





Paints and Roofing.—The Standard Paint Co., New York, sends 
its Jujwe issue of d'he EHuxchange. ‘he contents of this issue are 
devoted to describing Ruberoid colored roofings and floorings and 
Fiexite metal preservative paints. 





Car Lighiing.—The Consolidated Railway Electric Lighting & 
Equipment Co., New York, sends its bul.etin No. 1, which illustrates 
and desc:ibes in detail the ‘“‘Axle-Light” system of car lighting. 





Motor for Turntables—The Case Mfg. Co., Columbus, Ohio, 
sends a nicely illustrated folder descriptive of its ‘electric mule” 
for locomotive turntables. 





Rail Benders.—Bulletin 14 of the Buda Foundry & Mfg. Co., 
Chicago, is devoted to rail benders, including “Jim Crow” and roller 


styles. 








CONTRIBUTIONS 





Treated Ties. 





Nice, France, May 16, 1905. 
To THE EDITOR OF THE RAILROAD GAZETTE: 

Prof. Dr. Hermann von Schrenk in his article published in your 
issue of May 5, says (page 422): “There is a tendency towards not 
only using preservatives, but preservatives of a better grade than 
have hitherto been employed. This is showing itseif in the consid- 
eration of processes which use a combination of zinc chloride and 
creosote.” - 

The results of good and bad work in using zinc or creosote, or 
zine and creosote, are sufficiently known in the United States and 
in Europe; but the difference in opinion as to choosing the best 
of these methods is the same as heretofore. Both of these preserva- 
tives give excellent results as long as they are not washed out. It 
would certainly not answer the purpose to reduce the quantity of 
zine and it remains somewhat doubtful whether reducing the quan- 
tity of creosote will or will not do. On the other hand, it is a well- 
known fact that sulphate of iron is not only a good but by far the 
cheapest preservative. The quantity of ties used in the United 
States and their proportionally low price require a cheap treatment 
and a large turnout per cylinder. The only means tested up to date 
in the United States for the purpose of keeping su!phate of iron in 
the timber is the Hasselmann system. It does not, of course, protect 
rotten t’es (Texas test track), but it keeps ties from rotting, pro- 
vided they are impregrated to the very core. ; 

A temperature of 130 deg. to 140 deg. Celsius tends to destroy 
the fiber of some kinds of timber, and free sulphuric acid destroys 
them a'l. The problem therefore consists in considerably reduc- 
ing the temperature, at the same time securing thorough impregna- 
tion and absolutely preventing the deleterious formation of free 
sulphuric acid. How this is done is apparently not known to Prof. 
Dr. von Schrenk, but it will be made known to him in case he is 
inclined to take up the discussion coram publico by answering the 
question: Why the testing of the Hasselmann system in the United 
States does not justify its consideration as well as for instance the 
Riiping process? © MAX BARSCHALL. 








Failure of a Concrete Sea-Wall. 





BY GEORGE W. BLODGETT, C.E. 

Point Allerton, in the town of Hull, Mass., is a promontory or 
headland about 150 ft. high situated at the north end of Nantasket 
Beach, which is about three miies long. The hill at Point Allerton 
is composed of gravelly ciay containing numerous bouiders and is 
joined by a narrow strip of beach of coarse gravel to a somewhat 
simi ar headland a mile away to the southwest, on which the vil- 
lage of Hull is built. This isthmus is scarcely more than 100 ft. 
wide for a considerable distance, and on it are built the county road 
and the Nantasket Beach branch of the New York, New Haven & 
Hart ord, by means of which Hull is connected with the main ijand 
at Hingham and Cohasset, five miles away. 

The great storm in November, 1899, which caused destruction 
of life and property along the New England coast, nearly washed 
away ibis narrow strip of land which divides Boston harbor from 
Hul! bay and which is exposed to heavy seas from the north. Had 
the sea broken through, it would have converted the end of the 
peninsula into an island and destroyed the fine achorage in the 
bav where yachts and small boats are usually moored in perfect 
safety, no matter how heavy the seas may run outside. To prevent 
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further damage, the State of Massachusetts soon after built a 
breakwater of Port.and cement concrete on the harbor side. This 
brvakwater is about -1,450 ft. long and was built in sections by 
building a mould of boards and timber and ramming the concrete 
in place. It is greatly strengthened and the stabi.ity of the beach 
in tront largely increased by a series of 12 wing walls 110 ft. apart 
extending out towards the sea about 50 ft. and sloping down to 
the water level at a slightly greater angle than the beach. A gen- 
eral view of the breakwater and the wing walis is shown in Fig. 1. 

The main wall or breakwater is 3 ft. wide at the top with a 
batter of 2 in. to the foot, and is 6 ft. high at the shallowest point. 
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more and more tension on the upper layers of concrete until frae- 
tu.e occurred. A rough calculation made on the assumption that 
the who.e weight was unsuppoited for the whole 16 ft., gave as the 
apprcximate tensi.e stress at the extreme top of the section, 551 Ibs. 
per sq. in. This is nct an impossible value for the unit stress at 
the instant of rupture as tests by the Boston Transit Commission 
in 18951896 gave, according to Trautwine, a maximum value of 
531 lbs. per sq. in. in beams 6 in. square of 30 and 60-in. span, tested 
when from 29 to 87 days o'd, 24 hours in air and the rest of the 
tme in water. Making the same assumptions régarding the other 
picce which broke off, would give as the extreme tensile stress 2,083 














Fig. 1—General View of Sea Wall and Wing Walls at Hull, Mass. 


The wing walls are 2 ft. wide on the top and are practically one 
picce with the main wall, being joined to it by a curve of 1-ft. 
laulus at the aig.es; in tact, ait of the angles and corners are 
rounded so as to offer but slight resistance to the waves which 
sOmetimes dash to the very top of the wail. 

The breakwater extends out 50 ft. beyond the last wing wall 
on the south end and has been undermined by the heavy waves. 
It was, therefore, in the condition of a beam supported through 
most of its length but at the free end acting as a canti.ever. The 
wall, being of concrete without steel reinforcement, had not suf- 
ficient tensile strength to support the weight of the overhanging 
part, which was 16 ft. long, and as a result this much of the wall 
broke off neariy square across. A second break occurred 31 ft. 
farther in as the undermining action of the waves continued. This 
break is of the same general character as the first, but shows more 
clearly the effect of the longitudinal shearing forces which are well 
known to exist in beams when broken transversely but which in 
a material like concrete are not easy to demonstrate. Fig. 2 shows 
the two breaks and iilustrates their different character, and Fig. 
38 is a closer view of the second break, which shows the curve of 
the junction of a wing wall with the main wall. Fig. 2 also shows 
the appearance of one of the wing walls and the effect of the buffet- 
ing it has received on the end next the water from the heavy seas 
which wash over it during every storm. It is submerged for part 
of its length at nearly every tide, but only the highest tides with 








Fig. 2—View Showing Two Breaks in Main Wall. 


wind from the north or west cause the waves to dash against the 
breakwater itself with any considerable force. Except for the 
undermining and the breaks at the outer end the breakwater shows 
no signs of deterioration. The wing walls are none of them serious- 
ly impaired after five years of exposure. They are worn away only 
at the ends for a short distance, on most of them for not more than 
2 or 3 ft., although in one case the top has been broken away to a 
depth of about 3 in. for a distance of 7 ft. 

At this time it can only be conjectured whether, when the 
breaks occurred, the end of the wall hung free and unsupported for 
the whole 16 ft. between the first break and the end of the wall, or 
whether it was gradually undermined for this distance, bringing 


lbs. per sq. in., which seems much too high although test pieces 
from ihe concrete used in the bridge over the Danube at Munder- 
kingen, Germany, broke at from 2,000 to 4,560 lbs. per sq. in., vary- 
ing with the age of the specimens (which, however, Trautwine does 
not give). 

The writer thinks that it may be supposed with reason that 
these breaks occurred on account of a vio.ent shock due to a wave 
of more than usual magnitude and force; which brought a sudden 
and momentary stress (due to its impact) far greater than the 
mere weight of the wall itself so that it cannot be positively de- 
termined what the actual strength of the concrete was but only 
that it was not strong enough to resist whatever stresses were im- 


posed upon it. 
From the perfect state of preservation and the excellent ap- 











Fig. 3—Appearance of Second Break. 


pearance of the rest of the breakwater and the wing walls there 
is good ground for stating that Portland cement concrete, well made 
and weli laid, wiil resist the action of the sea under all ordinary 
conditions if the mass of the masonry is sufticiently large and the 
masonry is carried deep enough to prevent undermining for any 
corsiderable distance. Wing walls, reasonably close together and 
carried out at right-angles for 50 ft. or more, will prevent any ex- 
tensive displacement of the material immediately in front of the 
wall and perhaps altogether remove any danger from undermining 
in nearly all situations. For the most extreme cases, stone ma- 
sonry would probably be better, as this material has a crushing 
strength of from three to twelve times that of concrete. 








54 
Comparative Cost of Repairing Steel and Wooden Cars on the 
Harriman Lines. 


In order to determine definitely what it is costing the Harriman 
Lines to maintain their steel cars and cars of composite construc- 
tion as compared with all-wood cars, Mr. Julius Krutischnitt, Direc- 
tor of Maintenance and Operation, last fall arranged to have kept 
separately the repair accounts of all of the steel cars and an approxi- 
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ponderance of through business.on the Union Facific, which is 
greater per car than on the other lines. The steel cars of the 
Union Pacific include a number of coal cars and ballast cars built 
at a much earsier date than the cars of the other lines with which 
they are compared. The Atlantic System cars are comparatively 
new, and most of them are flat cars, which, of course, cost much 
less for repairs than box cars. 

The intention is to continue the record until satisfactorily 








LLARRIMAN LINES. 





-COMPARISON OF Cost OF REPAIRS OF STEEL AND WOODEN Cars 


FROM OCTOBER, 1904, TO MARCH, 1905, INCLUSIVE. 


-~-December-—, -——January—\ -—February.— -——-March-—— 6 months. 





-~—October,—~ —November— 

No. Average No. Average No. Average No. Average No. Average No. Average Average 

of cost of cost of cost of cost of cost of cost cost per 
Steel Cars. cars. percar. cars. percar. cars. percar. cars. percar. cars. percar. cars. per car. ear. 
Union Pacific : $2.94 2,826 $2.09 2,826 $2,41 2,826 $2.78 2,826 $2.72 2,826 $2.98 $2.65 
Oregon Bhort Line... ..2......2 66 eccsc os 1.80 2,326 1.28 2,326 1.62 2,326 1.97 1,826 2.43 2,326 1.92 1.84 
ROR Bee Tee ME IND soo sacsis: 00's ease ao 120 1.64 120 3.69 120 1.40 120 1.25 120 1.01 120 4.32 2:22 
Southern Pacific Co.—-Pacific System.... 4,603 1.36 4,637 2.08 4.636 1.63 4,636 1.97 4,634 2.61 4,683 2.40 2:01 
Southern Pacific Co.—Atlantic System.. 1,250 16 1,250 -40 1,850 40 1,350 46 1,350 53 1,350 ot 42 
Total, SWICK: «ois 6 sce ccs wosscas s 11,124 £1.72 11,259 $1.74 11,258 $1.85 11,258 $1.99 11,256 $2.33 11,255 $2.25 $1.98 

Wooden Cars. 

SFO PRONG <6 ies Se 0 iv 50344. 0.950 wear gins 5,360 $4.44 5,360 $3.57 5,305 $4.02 5,353 $4.15 5,346 "$3.75 5,343 $4.45 $4.06 
Oregon Short Dine .......06 6.02000 ccesaes 361 4.47 361 2.45 361 2.49 361 2.87 362 aol 3638 4.02 3.08 
operon ah. NAW. ooo ns oss ose sive es 214 1.96 214 1.32 213 3.18 213 1.85 213 1.53 213 b By a 1.93 
Southern Pacific Co.—Vacific System.... 3,966 2.14 3,966 2.40 3.962 2.16 3,959 2.34 3,954 2.74 3,952 2.36 2.36 
Southern Pacific Co.—Atlantic System. . 800 1.10 800 1.65 785 2.18 TS) 1.76 785 2.02 785 2.30 1.88 
Totnh. DIVAINGR: s.a-.0.5-2.00c0s00 ses 10,701 $3,29 10,701 $2.91 10,676 $3.13 10,671 $3.22 10,660 $3.15 10,656 $3.45 $3.19 


mately equal number of wooden cars. The cars of steel construc- 
tion comp.ise practicaily all kinds, including gondola, coal, flat, bal- 
iast, oii, stock and box. ‘lhe wooden cars were chosen so as to be 
comparable in age, capacity and kind to the steel cars, only the 
newest lots being represented in the list. lt was desirable to have 
the number of wooden cars chosen from each line equal, approxi- 
mately, the number of steel cars from that line, but this did not 
work out very well in the case of the Union Pacific and the Oregon 
short Line, the latter having only a small number of wooden cars 
that could be compared fairly with its steel cars. This discrepancy 
is balanced by the excess in wooden cars for the Union Pacific, 
which include a lot of 3,000 box cars bought on one order. 

The accompanying table exhibits the record for six months. It 
shows the number of cars from each line, the average cost per car 
for each month of the six, both for each line and for all lines, and 
also the averages for the six months period. [t will be seen that 
the average monthly cost per steel car for all lines for the six 
months is $1.98, while the corresponding figure for the wodden cars 
is $3.19, a saving of $1.21, or 38 per cent., in favor of the former. 

Considerable variation in the cost of repairs on the different 
lines will be noted, particularly the high figures for the Union 
Pacific and the low figures for the Atlantic System of the South- 
ern Pacific. The causes for this are being investigated at the, pres- 
ent time at Mr. Kruttschnitt’s direction. However, in general ‘the 
higher costs on the Union Pacific are attributed to the relatively 
greater age of a considerable proportion of the cars and to the 
somewhat higher miles run per car. This latter is due to the pre- 








accurate data on the comparative costs of the two kinds of construc- 
tion have been secured. 


Steel 

The accompanying illustrations show a new steel tie made by 
the Carnegie Steel Company, Pittsburg, Pa. As shown, the cross 
section of the tie is a modified form of the well-known I-beam. 





Application of the Carnegie Steel Cross Tie. 


This section combines ample bearing surface of the proper shape 
for bedding and tamping; sufficient surface for seating the rail; 
the greatest rigidity and transverse strength for a givem weight of 
material, and an easy means for securing the rail to the tie. The 
tie, as shown in the illustrations, has a top flange 4144 in. wide; 
a bottom flange 8 in. wide; a web % in. thick, and a depth of 5% 
in. The length over-all is 8 ft. 6 in., and the weight per foot is 
19.7 lbs., or a weight of 167.4 lbs. per tie, exclusive of the fasten- 
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ings, which weigh about 6 lbs. The raii is secured to the tie with 
four % in. boits, by means of rolled steel clips fitting accurately 
on the fiange ot the rail, having a bevel exactly the same as that of 
the flange and carefuily punched so that the shoulder of the clip 
gives proper and positive rail alinement. The necessary insula- 
tion when automatic block signals are in use is provided for by 
wooden shims placed between the rail and the tie; fiber bushings 
around the boits, and fiber washers under the nuts. A number of 
these ties have been in service for the past two years on lines 
carrying fast and heavy traffic. The New York Central & Hudson 
River has them in use near Castleton, N. Y., and they are also in 
use on the Duluth & Iron Range Railroad and on the Lake Shore 
& Michigan Southern. The Bessemer & Lake Erie, after a six 
months’ test of one-half a mile of track equipped with these ties, 
has piaced an order for about 2,100 tons of the ties, this being 
sufficient for the equipment of 10 miles of track. 


Locomotives at the Liege Exhibition. 


BY C. R. KING, 





(Continued from page 48.) 

The 16-wheel articulated locomotive of the French Nord Rail- 
way mentioned in the previous article is well worth a more extended 
description. The principal origina! feature in this engine is the cen- 
tral girder frame which supports the boiler and takes all the strains 
of the train couplings, in this respect differing from most articulated 
locomotives in which the motor truck takes the pull of the coup- 
lings. This is not the case, however, with the Mallet system un- 
less the engine is running with the cab in front. When running on 
short-radius curves the long boiler and central frame form a tangent 
with the outside of the curve, and with the ordinary coupling ar- 
rangements this laterai displacement would have a strong tendency 
to derail the car next to the engine. To obviate this difficulty the 
coupling hook is free to slide from side to side in a wide slot in the 
bumper beam and the coupling bar is attached far back on the cen- 
tral frame to minimize the lateral pull. 

The motor trucks are unaffected by the extreme lateral dis- 
placement of the boiler and central frame. The pivot itself is a 
large holiow spherical casting resting in a cup bearing contained 
in the heavy cast-steel frame which serves to brace the plate frames 
of the motor truck. It has no lateral displacement. The pivot is 
bolted to the under side of the box-girder central frame, which is 
in turn secured to the heavy smokebox saddle at the front end of 
the boiler. The truck has thus universal rotation about its pivot. 
The boiler, which has a high center of gravity, cannot roll for there 
are outwardly projecting arms on the saddle casting which bear 
against the upper sides of the pivoted motor truck frame through 
the intermediary of a buffing spring whose central pin carries a 
steel roller which turns with the swiveling of the truck. 

At the firebox end the boiler is rigidly supported. The mud 
ring rests directly upon the central frame in the middle, and at 
the sides it is carried on the usual expansion brackets through the 
intermediary of side rests which allow the free radial movement 
of the rear motor truck. Midway between the two end supports 
of the boiler there are two other supports on the central frame 
which consist of double metal sheets, allowing as usual for con- 
traction and expansion. The central frame being placed so high up 
under the boiler necessarily leaves but little room for the ash 
pan under the full width Of the firebox. The ash pan is therefore 
forked at its front end, and to provide for cleaning without detri- 
ment to the axle boxes, etc., on the rear truck, open troughs lead 
out from the extremities of the side ash pans to drop the ashes 
clear of the rails. 

With the adoption of two instead of one swiveling truck the 
number of flexible joints required has been augmented. These are 
(1) the high pressure steam pipe which is carried from the dome 
to the back end of the boiler (below the foot plate), where the 
vertical axis of the pipe corresponds with the pivotal axis of 
the truck—from whence the pipe is led forward to the high-pres- 
sure cylinders. (2) The exhaust pipes from the high-pressure 
cylinders to the low-pressure cylinders. These pipes, which lie in 
a direct line between the two groups of cylinders, have been made 
to allow for the aggregate radial movement of the two motor 
trucks. They consist of sliding sockets with spherical ends similar 
to the type adopted in the Mallet locomotives for the vertical con- 
nection cf the low-pressure exhaust with the blast pipe. It re- 
mains to be seen if such an arrangement will stand the wear of 
time and keep tight. (3) The high-pressure steam pipe running 
from the dome to the iow-pressure cylinders for use when it is re- 
quired to work all cylinders with boiler steam direct. In this case, 
as the pipe is of small diameter, a short length of steei-braided 
metalic hose is used without recourse to a swivel joint. (4) The 
exhaust from the low-pressure cylinders. This consists of two 
large rubber pipes connecting each low-pressure valve chest pipe 
with a 'arge Y-nipe at the back of the smokebox. This rubber pip- 


ing is tightly wired and takes the place of the spherical-joint, slid- 
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ing pipe of the Mallet system, already referred to. The other flex- 
ibie connections on the engine are of minor importance. It will 
be seen that the numerous flexib.e joints correspond cioseiy to those 
in the Meyer system, notwithstanding that after competitive trials 
of the Meyer and Mallet engines on the Saxon railroads the Mallet 
was selected for its greater practicabiiity. 

The lateral pipes between the high-pressure and low-pressure 
groups are fitted with the de Glehn intercepting vaives for making 
the change from simple working to compound. When the valves 
open the high-pressure exhaust to the air, the steam thus discharged 
passes by a short branch pipe cast upon the low-pressure exhaust 
pipe—this being neatly and simply designed—and as the intercept- 
ing valve is immediately behind the low-pressure cylinders no flex- 
ible joint is needed. 

The water tanks are supported above the plate frames on each 
side and are divided into two sections, front and back. The for- 
ward tank reaches beyond the front of the boiler, but this causes 
no inconvenience in cleaning the smokebox as pipes are carried 
through the tank bottom through which the cinders are discharged. 
Nor do the tanks interfere with the view of the track immediately 
in front of the engine, as they are of triangular cross-section, which 
allows a lookout between their sides and the sides of the boiler. 
The engine is “double ended” in respect to its trucks, so that it 
can be run equally well with its cab at the front end. The coal 
bunker behind the foot plate holds five tons of coal, but it allows 
a clear view from the rear windows of the cab. 

The following table gives the principal 


peculiar locomotive: 
uel Bituminous coai 
WR OG oid eee gee ews caer nes en Odea seme 224.880 Ibs. 
Weight of engine, empty 7 _ 
Wheel loads, axles 1, 2, 7 and 8, fully loaded.................2.- é 
8 " “3 and 6, fully loaded 


dimensions of this 





= s ieee tT Se Ae ne ee 
Weight for adhesion, half load coal and water ...............+ 
Co-efficient of adhesion, working simple with full load...............-.2.4. 4 
Co-efficient of adhesion,with full load working compound, ...............5.3 
Dr eC CT ee ee rere rrmerretrere err (1) 
ee WOU CIO Fo. ono cic ini a cainae «crac Wares y ais Saletan ae selene 
WEG TRING COED LNONOEE fo od cde aise a waedaeca wa Chie maces aeons a tammar 19 ft. 
bE EEO eT Te re ree Ce 41 ft. 3% in. 
NINN OUI odo ek oreo ae nla Ske wkend ay Vidoes wae ma dale eee 
WER ON OU trade nc css decd ealad dake ee hence ae qe ame arela 9“ 5 
nn I Oo irc soo 00. su wi nee ia Awe dete kee mene we Wake 9* 2% 
Maximum theoretical tractive effort, compound.................. 41,021 Ibs. 
Maximum theoretical tractive effort, simple. ....................08,052 “ 
WONG DROMMMSNGL halal ora e calcd od acai as av ha wd eared cavaracetegeas wae 228 
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Heating surface, tubes (Serves) . 
Total heating surface 
Iiameter high pressure cylinders . 
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Superheaters on Belgian Locomotives. 

The accompanying drawings show two recent types of super- 
heaters with which a number of the Belgian locomotives at the 
Exhibition are fitted. Fig. 1 shows the Cockerill system with ex- 
tended smokebox door, and Figs. 2 and 3 show the details of the 
latest design of the Schmidt superheater, which is a2 much simpler 
arrangement than previous designs of the same inverter. The main 
feature of both superheaters is the placing of the steam tubes with- 
in the fire tubes of the boiler, a number of which are made large 
enough to receive them. This entails in consequence a loss of 
evaporative power in the steam generator. The Schmidt device is 
the simpler of the two, as it is intended solely for singie expansion 
engines, and the only regulating device it requires is a trap door 
in the smokebox to cut off the passage of hot gases through the 
upper fire tubes when steam is not circulating in the superheating 
tubes. The Cockerill superheater is for compound engines and pro- 
vides for several modifications in the distribution of the heat in 
the superheating tubes. 

In both the Cockerill and Schmidt arrangements, the location 
of the sunerheating tubes is a more rational one than in the many 
superheating systems currert on the European continent, for in 
both of these arrangements the heat is absorbed from the gases 
in their passage from the firebox to the smokebox instead of as 
in previous arrangements, the heat being specially carried to the 
coldest part of the boiler to there perform its work at a serious 
loss to the thermal efficiency of the whole generator. In the 
United States the attention of inventors is now particularly con- 
centrated upon the firebox end of the boiler as the proper location 
of the superheater, and if a practical and durable device can be put 
in there it will probably replace the European types of smoke- 
box superheaters by reason of its immense superiority in effect- 
iveness. 

The results in economy attained by the use of superheaters on 
locomotives, when published by interested or even remotely: inter- 
ested parties, have been received with extreme caution by locomo- 
tive designers ever since the superheating locomotives fntroduced 
on the Chemin de fer du Nord in 1862 by M. Ju'es Petiet, were 
abandoned, but they are coming more and more into use and are 
fu'ly justifying the claims made for them. The Helgian State Rail- 
ways have applied Schmidt superheaters to 25 locomotives of five 
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different types. So far, the best results obtained have been from 
1Z tu 13 per cent. saving in coal aud 16 to 18 per cent. saving 
in waver, tuese resuits confirming those obtained by otaer systems 
Of superhcaudug elupsoyed on the State Railways of Austria aud 
Saxouy. With the apparatus app.ied to new engines, these Schmidt 
superlieaters are said, in some cases, to have required no special 
attention in 14% years. ‘Lhose who have seen locomotives equipped 
with the oid .orm of Schmidt superheacers lying at the Borsig 
Locomotive Works at Beriin awaiting 1epairs will consider this 
a fine :ecord. ‘ihis most important question of repairs and the 
diflicu ty of repairing those parts only indirectly connected with 
the superiieatiug appaiatus, are items of great impoitance in the 
u.timate adoption of superheaters in general locomotive service, 
ani to overcome these difficuities nothing but persevering triais 
of the best and iatest types and the rejection of oid types will avail. 

‘The Schmidt superheater of the Belgian State Railways is 
clearly shown in Iigs. 2 and 3. A steam receiving box or coliector 
is placed in the smokebox and from this two 1%-in. steel tubes 
run back into cach of the three upper rows of 4%-in. fire-tubes. A 
short distance in front of the firebox they are bent back and re- 
turn to that division of the coilecior from which the cylinder steam 
pipes lead. ‘Ihe reheating tubes are protected from the action of 
the fire at the back end by U-bends of steel castings. The extremi- 
ties of the tubes at the smokcbox end are flared out and the flanges 
are screwed into the cast-steel receiver or collector. Asbestos is 
used in packing the joints. Instead of copper, which is the usual 
practice, the smokebox steam pipes are of iron and the large fire 
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pay for the additional first cost of the apparatus and its upkeep 
in serviceable condition remains to be determined. ‘The coal econ- 
omy is equal to that obtained by compounding which itself costs 
gieatly tor maintenance. ‘the heat thrown out of the stack by 
the exhaust is so great that doub.e stacks have been provided to 
prevent burning of the metal, and consequently the heat waste is 
greater than with saturated steam. A desirable economy remains 
to be effected in extracting more of the heat from the exhaust steam 
before it ieaves the cyiinders. 

The new Cockerill superheater shown in Fig. 1 has three re- 
heating tubes in one fire tube instead of four as in the Schmidt 
system, and the three upper rows of the fire tubes are employed 
for this purpose. The coliector boxes are differently placed, huw- 
ever. In the Cockerill device, the reheating tubes extend forward 
to the point of the smokebox where the co.lector is located. At 
the firebox end the fire tubes stop at a receiver box for the steam 
diawn f.om the regu:ator. A number of fittings are provided to 
enabie the steam to be superheated both before and after it enters 
the high-pressure cylinders, and also to superheat the steam only 
after it has passed through the high-pressure cylinders, the object 
being to asceriain by trial which is the most economical method 
for compound engines before adopting a standard design for com- 
pounds. 

To make the following explanation clear, reference is made 
to the diagram, Fig. 1, which shows the superheater as applied to 
one of the engines at the Exhibition. The throttle at B has three 
pistons permitting a duplex movement. It allows steam to pass by 
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Fig. 1—Details of Cockerill Superheater as Applied to Belgian Locomotives. 


tubes holding the reheating tubes are also of iron. These large 
fiie tubes aie screwed in tne firebox flue sheet and are piugged 
With iron te.:ruies, but in the smokebox fiue sheet they are ex- 
Pauued as usuai. A hinged flap be.ow the coiiector box serves to cut 
ott the diait wiough tne iarge fire tubes and aiso to prevent the in- 
gress of heat irom the lower fire tubes when the cylinders are not 
taking steam. ‘lhe usual expedients are resorted to to prevent 
daimasze where superheated steam is employed. The degree of 
superheat is shown on a scale in the cab by means of a pyrometer 
placed in one side of the coliector box and a thermometer piaced in 
the other. ‘the piston valve segments, of cast-iron, are three in 
number, and steam is admitted behind the central or principal 
segment. ‘Ihe vaives and pistons are lubricated wiih a six-way lubri- 
cator actuated by a force pump. Cast-iron or white metal packing 
rings are used. With the Stephenson valve gear employed, the 
reversed position required for giving inside admission to the pis- 
ton vaives is effected by the introduction of rocking levers. The 
piston valve chests are fitted with air suction vaives having their 
orifices placed over cups on the running board to prevent the 
entrance of foreign matter. 

In the first trials made with this form of superheater, two 
engines exactly alike in all other particulars except the super- 
heater were employed. It was found that moderate superheating 
resu ted in little or no economy, but that superheated temperatures 
of from 570 deg. Fahr. to 660 deg. Fahr. were essential to obtain 
the saving previously mentioned; of 12 to 13 per cent. in coal 
and 16 to 18 per cent. in water. How far the economy in coal will 


the pipe L, direct to the high-pressure cylinders or by the pipes C 
into the superhcater receivers at the firebox end of tne large flues, 
the object of the two receiveis being to divide the reheating Lubes 
into two groups. ‘the left-hand group reheats the steam in its 
passage to the high-pressure cylinders. ‘the right-haud group re 
heats the steam passiig trom the high-pressuie to the low-pressure 
cylndeis. ‘this steam is brought back to the rear end of the tubes 
by the pipe G, and passes forward through the right-hand group 
of reheating tubes into the front coilector J, then to the pipe K 
and so into the lowpressure valve chest. The steam pipes from 
the col.ector D to the high-pressure cy:inders pass down through 
a va.ve B' and the pipe E into the valve chests. Valve B' is similar 
to the throttle vaive B, and the movements of the two are con- 
nected so that the various changes in the direction of the move 
ment of the steam are governed simultaneously at both ends of 
the reheating tubes, 

When only the exhaust steam from the high-pressure cylinders 
is to be superheated, the thrott!e B admits boiler, steam to the 
main dry pipe L from which it passes through valve B' and pipes 
E into the valve chests of the high-pressure cylinders. The ex- 
haust from the high-pressure cylinders passes by the pipes F 
through the valve B' into the collector D, thence back to the fire- 
box end through the left-hand group of reheating tubes and into 
the receiver on that side. It then passes up the pipe C, through 
the throttle B and enters the receiver of the right-hand group of 
tubes. From there it passes forward to the front receiver J, 
through the pipes K and into the low-pressure valve chests. With 
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saturated steam such a tortuous passage would result in excessive 
wire-drawing, but with superheated steam this need not be taken 
into account. A number of accessory arrangements are indicated 
on the drawing, the object of which is to facilitate the movement 
of the steam through the apparatus, and they need not be described 
here. The following table gives some of the principal dimensions 
of the Belgian State Railway engines fitted with superheaters which 
form a part of the Exhibition: 


Ne Sa en a 0-6-0 4-4-0) 4-6-0 
Simple or compound ........ Simple. Simple. Compound. 
Service Seeanearetete Ss . Freight. Passenger. Exxprs-Vassengr. 
REE ee erie es St. Leonard. Haine St. Pierre. Cockerill. 
Cylinders, diameter ........ 21.65 in. 19.68 in. 14.17 & 24.41 in. 
PB DON OK. 8. c. oieisceks'e-eracs, EO 260 “ 26.77 in. 
Diameter of drivers ........ 77.05. * 70.87 ** 


o9.84 ** 
soiler pressure ang 191 Ibs. 228 Ibs. 


Heating surface, tubes sire 967.68 sq. ft. 1,696.40 sq. ft. 
- 0 firebox...... 31.31 ‘én 196.98  “* 
1,098.99 1,893.38 


# “ GOAT <2... 


Grate 21.6 32.29 


area 


Canadian Pacific Improvements at Winnipeg. 


The Canadian Pacific yard, shop and terminal improvements at 
Winnipeg, Man., were described in these columns a year ago. (Rail- 
road Gazette, June 24, 1904). The work has now been completed, 
with the exception of the hotel being built in combination with the 
passenger station. When completed this hotel will be the largest 
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Main Entrance to Waiting Room, Winnipeg Station. 


in Canada, with 315 guest chambers, 14 ft. x 16 ft., and 63 bed- 
rooms for the staff. Of the 315 guest rooms, 175 have bath rooms 
attached, and can be divided off into suites. The hotel has-a ground 
area of 236 ft. x 190 ft. and is eight stories high. The ground floor, 
which is finished with marble tile and carved wood, is occupied 
by a large rotunda and reception, dining and service facilities. 
The main entrance is from Fonseca avenue, with a rear entrance 
from the train-shed of the station. The first floor contains, in addi- 
tion to the bed rcoms, the drawing, palm and breakfast rooms, 
together with a vice-regal suite. The other floors are occupied by 
bed rooms with bath and ether accommodations. The help’s quar- 
ters for the hotel are in the rear facing the railroad tracks and 






















Main Street Subway and Viaduct. 


are carried up two stories above the ground floor. The building is 
of fireproof construction throughout, the Roebling system of con- 
crete floors being used with terra-cotta partitions and furring. On 
account of the character of the clay it was found necessary to build 
the hote! on a pile foundation, whereas this clay was considered suf- 
ficientivy solid to carry the station building, which is only half the 
height. There are 1,500 niles in the hotel foundations. The total 


cost of the building will be about $750,000. 
The hotel and station cover an area of 84,000 sq. ft., the station 
ft. x 


being 171 136 ft. and the express and baggage rooms 54 ft. 
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x 300 ft. The station is four stories high and is of steel and brick 
construction. ‘the ground floor has a main waiting room 94 ft. x 
102 ft., with a iarge vestibule and portico entrance, also a ladies’ 
waiting room, 38 ft. x 43 ft., with retiring and lavatory accommo- 
dations. ‘There are cafe, lunch and smoking rooms, and telegraph 
and telephone facilities. ‘the basement under the express and bag- 
gage rooms contains storage rooms. ‘lhe three upper stories of the 
building are divided up into offices, which are occupied by the 
general staff of the Western Lines. The building rests on concrete 
footings thorughout and the foundation walls are of rubble masonry. 
The basement walls are furred with terra cotta and the exterior 
finish is of cut stone and pressed red brick laid in cement mortar. 
The station cost approximately $450,000. The contractors for it and 
the hotel were P. Lyall & Sons, Montreal. 

The buildings are steam heated by the Webster system, sup- 
plied from a 800 h.p. battery of Babcock & Wilcox boilers. Elec- 
tric light and power are supplied by four 75 h.p. simple engines 
and four compound-wound 75 k.w., direct-current, 250-volt generators. 
All wiring is run in iron conduits. Telephone connection and elec- 
tric fire belis of the continuous ringing type are installed through- 
out. There are three direct-connected electric passenger elevators, 
two for the hotel and one for the station. There is also an electric 
baggage hoist for the hotel and hydraulic elevators in the baggage, 
express and boiler rooms. 

The Main street subway was described and illustrated in de- 
tail in the previous article. A view of the finished viaduct is shown 
herewith. It is a reinforced-concrete groined-arch structure 100 ft. 
wide east and west over sidewalks, 140 ft. north to south, and car- 
ries eight tracks. There are three main elliptical arches over the 
roadways and two semi-circular arches over the sidewalks carried 
on four rows of reinforced concrete columns and two abutments. 
The central span is occupied by street railway tracks, the other 
two large spans being used as driveways. The street has a grade 
of 1 in 20 and is paved with cedar blocks. The sidewalks and re- 
taining walls are of concrete. One-half of this structure was com- 
pleted and carried the railroad tracks before the other half was 
started, and being located so close to the station and on the main 
thoroughfare of the city, required that both vehicular and railroad 
trafic be vrovided for continuously. There were 24,000 cu. yds. 































General Waiting Room, C. P. R., Winnipeg Station. 


of excavation, and 16,000 ft. of piling to support the 4,900 cu. yds. 
of concrete. The structure is reinforced with 315 tons of struc- 
turai steel and steel rails. 


There are a number of skylights to 
light the subway, as well as electric lights for night use. The cost 


was approximately $190,000. Deeks & Deeks, Chicago, were the 
contractors, 
The treight sheds and roundhouse were described and _ illus- 


trated in the former article, which also gave a plan of the entire 
yard with all improvements located. Before the improvements were 
undertaken the yards had 48 miles of track. They now contain 109 
miles, an enlargement of 61 miles, which included a complete re- 
arrargement. In addition to their size, these yards are said to be 
reinarkable for the excellence of their construction and the neat, 
clean condition in which they are kept. The driveways at the 
freight sheds and team tracks have been paved with asphalt on a 
concrete foundation, which is in marked contrast with the re- 
cently abandoned team tracks which were approached during the 


wet season through mud axte deep. The stock yards are long 
enough to load and unload a 30-car train without spotting. These 


yards are floored with 3-in. plank and fully 25 per cent. of their 
area is under roof. The passenger coach yard contains 10 tracks, 
each of which is equipped with water, steam, air and gas. These 
tracks are placed 20 ft. centers so that cars may be washed and 
cleaned at any point in the yard. In the center of the yard is a 


































JuLy 21, 190d. 


thawing-out house having capacity for four coaches. An acetylene 
gas plant, 30 ft. x 90 tt., is located close by, adjoining which are 
the passenger car repair shops and car cleaners’ quarters. 

At the passenger station there are three stub tracks on each 
side of the midway and four through tracks, all of which are ar- 
ranged in pairs with 12-ft. platforms between each pair of tracks. 
The umbrella sheds which protect these platforms are connected 
to the concourse roof. All piatforms are of concrete at rail level. 

There are two modern coaling stations of the McHenry type, 
one for switching engines and the other for road engines. Each 
has four 25-ton pockets and a storage capacity underneath of 200 
tons. Each pocket is provided with a dynamometer weighing de- 
vice to enable the quantity of coai landed on each tender to be de- 
termined. There are two ash pits with depressed tracks. The pits 
are lined with concrete with hard burnt brick facings. The rails 











Canadian Pacific Shops at Winnipeg. 


on the pit side are supported on cast-iron columns to permit the 
ashes being shoveiled from the pit direct into the cars. 

The water is supplied by the company’s own pumping at Red 
river, about two miles distant. A 50,000-gal. water tank acts as a 
reservoir from which supply pipes lead to the water columns and 
to hydrants between alternate stalls in the engine house. The pip- 
ing system in the engine house is quite complete, providing for hot 
and coid water and ‘steam and air. The steam pipes connect with 
the domes of locomotives in each stall, the steam from which can 
be used in the Sturtevant heater, for heating water for washout 
purposes, or can be transferred to the boiler of any other locomo- 
tive in the building. The engine house also contains a water-chang- 
ing plant, and the turntable has lately been equipped with an air 
motor. 

The new shops west of the main yard are in operation. ‘They 
comprise a locomotive shop, 105 ft. x 794 ft.; blacksmith shop, 102 ft. 
x 217 ft.; foundry, 92 ft. x 122 ft.; pattern shop, 25 ft. x 104 ft.; 
passenger car shop, 100 ft. x 241 ft.; dry kiln, 42 ft. x 86 ft.; plan- 
ing mill, 102 ft. x 217 ft.; freight car shop, 102 ft. x 313 ft.; oil 
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Interior of Shop, Showing Fixed 100-Ton Crane and Transfer 
Table. 


house, 40 ft. x 80 ft.; power house, 100 ft. x 100 ft.; and a general 
store and office building. 

The boiler and engine rooms of the power station are each 48 
ft. x 124 ft. There are five 250 h.p. Babcock & Wilcox boilers with 
a working pressure of 125 lbs. Soft coal generally is used, al- 
though the shavings from the planing mill are fed by an exhaust 
system to the boilers. The boilers are equipped with a Sturtevant 
induced draft system and Green economizers. The ashes are con- 
veyed by small cars on a 22-in. gage track through a tunnel under 
the boiler room and hoisted by jib crane to a cinder car outside of 
the power station. The engine room contains two Rice & Sergeant 
300 h.p. ecross-compound, non-condensing engines, direct-connected 
to 600 k.w., three-phase, 600-volt a. c. generators, built by the Cana- 
dian General Electric Company. There is also a duplex compound 
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air compressor delivering 1,700 cu. ft. of free air per minute, built 
by the Canada Rand Drii! Company. Other equipment includes two 
1,000-gal. Underwriters’ fire pumps, two duplex water pumps and 
two boiler feed pumps, buiit by the Canada Foundry Company. 

An unusual arrangement is found in the locomotive shop, a 50- 
ft. transfer table being installed in the middle of same.as shown 
by the accompanying illustration. The wheeling and unwheeling 
of locomotives is done by a stationary 100-ton electric crane, 
which consists of two 50-ton trolieys on a runway formed of two 
girders fastened to the frame of the building in a fixed position 
directly over the transfer table pit. The engine is brought into 
position by the transfer table and is lifted off of its wheels by this 
hoist. The wheels are then taken away and shop trucks placed 
beneath the locomotive, which is then lowered and removed to an 
erecting pit. There are 30 erecting pits, and the remainder of the 
building forms the machine shop. 

All of the shop buildings have concrete foundations, with brick 
walls iaid in cement mortar, steel posts and trusses and slow-burn- 
ing mill construction roofs. These roofs consist of 3-in. plank sup- 
ported every 8 ft. and are covered with four-ply tar and gravel roof- 
ing. Each building is equipped with lockers, lavatories and Sturte- 
vant heater fan rooms. The skylights throughout the buildings 
occupy fully 25 per cent. of the total roof area. The total cost of 
the shops was about $585,000. 


Rapid Transit in Great Cities.* 





One of the outcomes of modern civilization has been to collect 
populations into large centers, and with such segregation there has 
arisen a series of problems of which our forefathers took no heed 
at all or at most but little thought. A large city entails the supply 
of its people with light, heat, power, food, water, drainage, housing, 
pavements, and means of intercommunication. All of these prob- 
lems, except the last, increase in difficulty and importance, substan- 
tially in direct ratio to the size of population. With transportation, 
however, the increase is as the square or even as the cube. Double 
the size of a city and you have not only twice as many people to 
carry, but you must carry them twice as far; and as the minute 
and not the yard is usually the proper unit of distance, doubling 
the distance means a doubling of speed. In New York, with its 
population of three and three-quarters millions, there are being car- 
ried now on the surface, elevated and subway systems paying pas- 
sengers, exclusive of so-called transfers, 1,200,000,000 per annum, a 
number very much greater than the number of passengers on all 
the steam railroads of both the American Continents from the At- 
lantic to the Pacific, and from that most northern of all railroads, 
the Wi.d Goose Railway+ near Nome, Alaska, within the Arctic 
Circle, to the most southern one in South America, the State Trunk 
Line of Chili. London with its population of over six millions, 
but with inferior intra-urban railway facilities, carries about the 
same number as New York; while Paris, Berlin, Hamburg, Boston, 
Chicago and St. Louis are fast following in the leaders’ tracks. 
Such figures need no further comment or explanation to indicate 
the dimensions of the problems of transit in great cities, and the 
difficulty of properly meeting the continual demand for increase in 
facilities as cities grow. 

The subject of the discourse and available time limit our con- 
sideration to rapid transit. We therefore pass by that other phase 
of urban transportation represented by the surface car. The pres- 
ent electric trolley car is a development of and evolution from the 
old omnibus, through the horse car, cable car, overhead trolley to 
the conduit trolley car to be found in New York, Washington and 
some foreign cities. Great as is the function of the surface cars 
as a means of short-distance local distribution, they cannot, by 
their very nature, be a factor in rapid transit. The frequent stops, 
and delays by other traftic in congested streets, necessitate a low 
average speed. To secure high speed the roadbed must be free from 
interference by other vehicles, and this requires that it must be 
elevated above the surface or be placed beneath it. 

The elevated railroad is essentially an American design, having 
been suggested first by Colonel Stevens, of Hoboken, N. J., as early 
as 1830, only five vears after the first steam passenger line was 
opened in England, and two years after a similar event occurred 
in America. It was not, however, for 40 years that the suggestion 
was given practical application, and then to avoid in New York the 
difficulties experienced in London of working an underground line 
by steam locomotives. This form of construction was extended 
in New York, or what is now the boroughs of Manhattan and the 
Bronx of that city, during the following ten years, resulting in the 
present e’evated system, with a length of 38 miles of route. With 
the engineering details of elevated railroads every one is so well 


*Wrom pn address delivered at Purdue University, by William Barclay 
Parsons, C. FE. 

+The Wild Goose line fs the most northern railroad on the American Con 
tinent, but it terminates nearly 1¢0 miles south of the Arectie Cirele. The 
most porthern railroad in the world rurs frem Lulca. at the head of rhe Gulf 
of Pothria. in Sweden, to Narvik. or Victoriahavn, Norway, behind the 
Lofoten Islands, 135 miles north of the Arctic Cirele—[Eprror. 
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acquai..ted that I will not take more of my limited time to refer 
to uncm here. ‘his torm of railroad, based on New York experience, 
has bleu reproduced in Brookiyn (uow a borough of New \ork), 
in Boston and Chicago in our own country, and in Europe, in Liver- 
pooi, Beriin aud fFaiis; a.though in the two tast places the eie 
va.ed ilbes are bul super-suriace portious of sub-surface ral.roads. 
When first buiit in New york, they were constructed on the general 
legal theury that as the couits had held that surface railways were 
a legitimate use oi pub.ic streets without incurring damage to abut- 
ti.g prope.ty owners, so elevated railroads were but another form 
Of Surtace 1ai:iway aud could c.aim tbe same iminunity. After a 
loug i¢gal battle the converse of this proposition was finally estab- 
lished, aud it was heid that such railroads inierfere with the so- 
ca.ied eaScmeits of light, air and access to abutting propeity, and 
therefoie cause a damage. In streets already built up, and where 
ho g eat correspoudiug benefit can be shown, such railroads have 
to pay large sums for iand damage, sufficiently large in a cily like 
New York to a.most, if not quite, equal the difference in construc- 
tion co:t between the less expensive e.evated and more expensive 
subway, which latter does not injuriously affect property. 

‘lhe various elevated railroads above referred to are all of the 
type famil.ar to you. ‘There is, however, another type for which its 
advocates c.aim special advantages, a specimen line having been 
const.ucted in Germany running through the contiguous cities of 
Barmen aod Elberfeld. ‘This rai.road is a double line with a singie 
rai: ior each track. The cars, instead of having their trucks be- 
neath, have them on top, and are thus suspended from the single 
rail. Each truck consists of two wheels, the car riding therefore 
on four wheels, any of which can be made motor wheeis according 
to power required. 

We will now take up the other form of rapid transit railroad, 
the one bexeath the surface. ‘The first line of this character to 
be constructed was in London in 1865, but there the results of oper- 
ating by steam locomotives were so disagreeable that no other sim- 
iar Move was made until another kind of motive power was pos- 
sibe. The next contemplated power was the cable, and the line 
built to receive it was the City & South London, the first of the 
so-calied “tubes.” But before it was completed in 1894, the prac- 
tical feasibility of electricity as power on a large scale for trans- 
poriation purposes had been amply demonstrated, so that an elec- 
trica and not a cable plant was installed. The attending success 
showed that it had become possible to use, with comfort and cleanli- 
ness, the great subsurface for transit purposes, a space hitherto 
considered of value only as a place wherein to bury sewers, water 
and gas mains in haphazard and disordered confusion. It is es- 
pecially this use of the ground beneath our streets to which I desire 
particularly to direct attention. 

As stated above, the first, and for 30 years the only, sub-surface 
underground raiiroad for iocal transit purposes was the combina- 
tion of 1ai.roads in London known as the Metropolitan and District 
railways. To an engineer engaged in simiiar problems this first 
line is exceedingly valuable as a lesson or lessons of what not to do. 
The first lesson is the use of steam locomotives, filling the tunnel 
with smoke and noxious gases, though such use was then unavoid- 
able as there was no other means at hand. Efforts were made to 
diminish the nuisance by condensing the exhaust, burning coke in- 
stead of coa!, and a liberal use of ventilating shafts opening into 
back yards or streets, but without much success. At present an 
electrical plant is being installed* which will completely banish 
steam locomotives. The second lesson is the choice of building ma- 
terial, but for this the constructors were again in no way to blame. 
At that time steel, as we have it now, was unknown, and wrought- 
iron was too expensive for general use. The roof and walls were 
therefore made of masonry, usually brick work, and the roof given 
the regular arch form as common with tunnels. This resulted in 
depressing the rail level several feet, with corresponding extra cost 
and with an unnecessarily great distance to platform level. Occa- 
sionally at critical points a flat roof was resorted to, using cross- 
girders of castiron. This work was, however, heavy and cumber- 
some. The third lesson is a mistake based on an error of judgment, 
and well illustrates a fundamental principle involved in the loca- 
tion of all rapid transit lines. ‘The first idea in projecting the rail- 
road was to connect by a sort of belt line several of the important 
railroad termini, whence the line was extended to encircle the 
business and commercial district of London. It was argued that, 
bv giving a circular location it would be possible to reach or closely 
approach more of the important points than wou'd be possible by 
ary direct lire. The result was one of those unfortunate compro- 
mises that pleases nobody. People do not want to be taken near 
a great number of points; they want to be taken directly to all 
if they can, if not, then to a few. The residents of London soon 
found that the existing means of slow communication by omnibus 
following direct lines of travel, going usually from point of origin 
to that cf destination, gave better results than by a railroad under- 
ground with higher speed, but on a longer route and with usually a 
long wa k at both ends. This fallacy of circuitous location is one 
that still finds adherents among the optimistic non-reasoning class 
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to whom a compromise always appeals, and therefore is a fallacy 
that you may be cal.ed upon to meet. 

While this first underground railroad system has never been 
a great financia: success, some business, aiter 40 years, has de- 
veluped along the route, and it is hoped that the application of 
elec.ricity, with higher speed and greater comtorlt, may give a more 
satis.actory return. 

‘Lhe construction of the City & South London, with its electric 
instauJat.ou, eS.abushed a new order of things in two ways. First, 
it showed the feasibility of the new form of power application. Sec- 
ond, it showed the feasibi.ity of tube construction. trom this suc- 
cess a rapid deveiopment of underground construction began, and 
railroads of this character have since been bui.t in Buda Yfesth, 
Paris, Beriin aud Giasgow in turope, and in Boston and New York, 
with one now building in Phiiadeiphia. Constructively speaking, 
these 1aiiroads aie of two quite different types, the very deep, and 
the very shal.ow. ‘lhe former is represented by the tubular con- 
struction. Although this 1orm of construction was first put to a 
practical completion in England, it is reaily of American origin, 
a shoit samp.e jiue having been constructed some 40 years ago in 
New York by Mr. A. EK. Beach, which sample still exists. In ng- 
land it was deve.oped by the late Mr. Greathead, in the City of 
South London, and alterwards by other engineers on three other 
lines, with two more now building. 

These tubes have an internal diameter varying from 10 ft. 2 
in. to 16 ft., according to the type of equipment it is proposed to 
emp.oy. ‘ihey are lined with castiron plates, flanged on the in- 
side. The thickness of the shell varies from 1 to 2 in., and the 
depth of the flanges from back to front from 4 to 8 in. ‘The length 
of cach ring of plates is about 1% to 2 ft. In construction the 
rings of plates are put in place by the aid of a shield. These shieids 
are cylinders of riveted steel plates, with an internal diameter very 
slightly in excess of the external diameter of the tube. and with a 
length of about 12 ft. About midway is a diaphragm of piates, 
with a horizontal platform in front, and with iron doors. The 
shield in front of this diaphragm is called the cutting edge and that 
behind, the hood. If the ground is firm like clay, partial excavation 
in front of the shield is made by hand, and then the shield is shoved 
forward by hydraulic jacks pushing against the completed tube and 
cutting the excavation exactly round. The jacks advance the shield 
the lergth of one ring. As the tail of the shield reaches back at 
least three rings, the cast-iron plates are put in place, bolted to 
each other and to the preceding ring through holes in the longitud- 
inal and circumferential flanges, ard then the operation is again 
repeated. The annular space outside of the tube left by the for- 
ward passage of the shield is at once filled with cement grout 
pumped from within. 

If the material through which the tunnel is driven is not good, 
such as clay, but is sand or silt under water pressure, the operation 
remains substantially the same, except that an air lock is built 
within the tube and the space between it and the shield filled with 
compressed air to balance the external hydrostatic pressure. If the 
material be very soft, the doors in the diaphragm are partly or 
alterrately closed; while if it is inclined to be fluid, like mud, 
all coors are tightly closed, and the shield, as a whole, shoved for- 
ward through it, the mud flowing to the sides. This last feat has 
been accomplished in the Hudson river tunnel at New York, now 
building. 

The stations in tube railroads are constructed in a manner 
quite analogous to the tube itseif, except that they have a diameter 
great enough to accommodate one track with a piatform. The cars 
nearly fill the whole tube, for, of course, each tube contains but 
one track, and so act like a loose piston expelling the air in front, 
and drawing in other air behind. This action was expected to ef- 
fectively ventilate the tubes, as it was beiieved that the expelled 
air would pass upward through the station entrance to the street. 
Tubu ar construction has the advantage of permitting construction 
to be carried on without disturbing the surface, and at a depth to 
avoid all interference with sewers and house foundations or other 
sub surface structures. The advantages are, however, offset by the 
grea: expense in construction of the iron lining and the large sta- 
tions with their shafts, the cost of installing elevators and the 
expense of running them, and the failure of the ventilating system. 
This latter is due to the desire to avoid duplications of elevator 
service, so that the station tubes are cross-connected, both stations 
leading to the same elevator shafts. As these shafts are filled with 
the elevators, the air expelled by the trains finds the line of least 
resistance into the adjoining tube rather than upward, where it is 
drawn back again by the suction action of trains in the parallel 
tube. For these reasons other cities, except Glasgow in one in- 
stance, have adopted the shallow type. 

This type had its first actual application in the subway at Buda 
Pesth, Hungary, where the walls were made of masonry in the 
usual manrer, but the roof consisted of cross steel beams with con- 
crete arches between them. Such construction permits the roof to 
come close to the surface and the cars to approach the roof with 
the minimum of clearance, thus decreasing excavation and the dis- 
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tance from the line of the street to that of the station platforms, 
and, in short, avoids many of the defects in the design of the orig- 
ina. LO.uou uuderground lines. 

The Buda Pesth design has become the prototype of the sub- 
surface liues in Beriin, Paris, Boston, New York and Philadeiphia. 

in boston and New york the first work done carried the prin- 
ciple of the use of steel beams one step further by placing them 
in the side walls as well as in the roof, and in New York they were 
introuuced iu the floor whenever there was an upward hydrostatic 
pressure, thus avoiding the use of heavy masonry to resist pressure 
by mere mass. instead, such pressures are taken up by the steel 
beams, the thin masonry arches between them acting only to dis- 
tribute pressure. A fiat roof with steel beams on a two-track rail- 
way has a Lotal thickness of about 2 ft., including c.earance above 
the tops of the cars, while an arch of even flat section requires 
5 ft., tuus effecting a saving oc at least 3 ft. in depth to rail level 
and of excavation, whiie there is a similar saving in each side wail 
of at .east 2, f.., or 4 ft. in total width. 

Tiis use of beams was iound to work so well that in the New 
York subway the principle of reinforced concrete was applied, and 
the beams in roof, wa.is and floor gave p.ace to steel rods spaced 
4 to 8 in., center to center, and next to the surface where tension 
is to be expected. kKxcept in cases where concentrated loads, such 
as elevaied raiiroad columns, are encountered, or heavy existing 
surface traffic has to be supported on newly erected structures, such 
design has been found in practice to result in work more economical 
in cost and more iapid in erection. 

We therefore see that, generally speaking, the modern under- 
grourd raiiroad of most approved type is either one that is very 
deep, eniirely out of the way of other structures, when it is best 
bult as an iron-lined tube, or else one brought as close to the sur- 
face as pussibie, in which the roof, wal.s and floor are a combina- 
tion of steel and concrete, the former as either beams or rods, but 
in either case subject to exact mathematical analysis to determine 
shapes and sizes. 

This rule must, however, be accepted as generalization. There 
will be found in all great works of this character times and places 
where for some reason it will be best to depart from the adopted 
type, and to revert even to the early form of tunnel, that with a 
masonry lined arch and invert. This has been done in Paris, Boston 
and New York. _ 

So much for construction details, on which subject I have dwelt 
longer on subway rather than elevated design as offering more 
novelty and embracing a greater variety of details. In the matter 
of opera‘ion, substantially the same general principles apply to all 
rapid transit railroads, where the problem is how to move the great- 
€st number of people over a given distance with the minimum of 
expense. Unless the mono-rail systems possess sufficient advantages 
to overcome their disadvantages and compel their adoption, noth- 
ing better has yet appeared than the ordinary railroad treck of 
stardard gage. This track should be of the heaviest type regard- 
less of the light rolling stock, especially if high speed is to be at- 
tempted. Curves should be carefully spiralled, and super-elevation 
given, not according to a fixed rule, but varying with each curve 
and adapted to the speed that trains will make at that particular 
point. With cars you wi.l find a field wide open for fertiiity in de- 
sign, and where there is a contest. between advocates of end doors 
versus side doors. Except for the all-metal cars recently introduced 
in the New York subway to eliminate fire risk, there is not much 
of striking novelty advanced, and nothing that has any great bear- 
ing on economy of operaiion except the facility to unload and load 
passengers. Every second’s delay at a station repeated by every 
train, cay, four times per mile, and at train intervals of one minute, 
means an increase in the number of trains required to maintain 
a given service. In spite of many manifest advantages of side 
doors, the tendency of practice is towards the type of American car 
with end dcors, such cars having been adopted on the several lines 
iu London and on the recently constructed combined subway and 
elevated in Berlin. 

In the matter of motive power, the greatest advance has been 
made, and there probab'y remains the greatest possibility for future 
improvement. The steam locomotive, quite apart from the cbjec- 
tio’ able features of smoke, has already been permanently relegated 
to tre scran heap. For the momert. electricity is the only form 
of power that satisfies the requirements of the problem, and it will 
so cortinne until disturbed by some other. In order to iaintain 
speed with frequent stops, the motors must have a high power of 
acceleration. In this respect the steam locomotive is sadly deficient. 
The best rate that the engines on the New York elevated could reach 
on loaded trains was .6 mi'es per hour per second, while the clec- 
tric rictors can give in actual practice 1.5 miles per hour per sec- 
ord. That is, in the first case 20 secords were required to develop 
a sneed of 12 miles, while orlv eight suffice in the latter case. Fur- 
thermore, the elevated motors can be distributed throughout the 
train and so avoid heavy concentration. On an express train of 
eizht cars in the New York subwey there are five motor cars, with 
two ax'es each, equinned with 290 h.p. motors. 20 that the total 
power per train is 2,000 h.p. This is the nominal rating, but the 
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actual power, during a possible period of overload when accelerat- 
ing, is at least 25 per cent. greater. To equal this in steam loco- 
mollve practice wouid cai Lor two iocomo.ives OL the Neaviest |as- 
senget type. These motors thus distributed through the train are, 
of course, under simultaneous control by the motorman at the 
head of ihe train, or in case of emergency at any orher point. 

Power for these moiors is produced in large central p.ants. 
The largest of such plants as yet constructed is that of the New 
York subway, where the main units have an output capacity of 
10,000 h.p., and where the total capacity of the whole piant, in- 
cluding subsidiary engines, is 135,000 h.p. The current as produced 
is of the a.ternating variety, and is generated at a pressure of 11,000 
vo.ts. As such it is carried to nine substations, averaging about 
two and one-half miles apart, where it is transformed to direct cur- 
rent and reduced in voitage to about 600 and thus fed to the line. 
The total weight of copper in the transmission cables on 21 miles 
of road in operation is over 6,500 tons, which would have been much 
increased if direct current alone had been used, and could have 
been reduced if alternating current couid have been used through- 
out. The advance in design of the structural parts of elevated rail- 
roads or of subways with reinforced concrete walls has substan- 
tiaily exhausted any great possibilities in economy of design. This, 
however, is not true in respect to power and its appiication. The 
cost of power per car mile by steam operation on the New York 
Elevated was 12.18 cents; by electricity, under methods employed 
to-day, it is 9.47 cents, a reduction of nearly 20 per cent., while at 
the same time the average speed through quicker acceleration has 
been raised from 13 to 15 miles per hour. It is possible that, by 
means of higher steam pressure, turbines in place of reciprocating 
engines, higher voltage for transmission, the use of alternating cur- 
rent motors working at 3,000 volts, this cost can be still further 
reduced without imagining any radical departure from existing 
standards in practice. 

In regard to operation, all but one of the rapid transit systems 
so far built are an extension of the principles of the surface service, 
that is, cars in units or in trains stopping at all stations. In New 
York, partially on the elevated lines, but more particularly in the 
new subway, the principle has been established in differentiating be- 
tween the short and long distance traveler, and in giving to the 
latter a special train service on separate tracks, stopping at sta 
tions about one and one-half miles apart instead of one-quarter mile. 
This marks to date the maximum development in rapid transit facili- 
ties, a development, however, that will probably soon be :epeated 
elsewhere, and wi!l eventually be exceeded in New York *y an 
express service with even higher speed, that is, with fewer stops. 

Let us now turn from the engineering consideration of the 
question and briefly take up the legal aspect. The first established 
lines of transit were the omnibuses, which differed so littie from 
other vehicles that their use of the public highway without special 
charge or tax was considered an obviously proper use. When the 
omnibus gave way to the horse car, it was held that such use 
was still proper, as the horse car was but an omnibus running on 
fixed lines, and the right to use public streets without payment was 
granted by the public authorities to street raiiway corporations. 
To-day, in practically every city in the United States, we find elec- 
tric cars, the successors in turn of the horse cars and of their privi- 
leges, using public streets without franchise payment or at most 
with small ones. Such a result was not foreseen when omnibuses 
were first started. Now our economists are agitating a reversal of 
policy and demanding either that a proper payment shall be made 
for the right-of-way or that the title shall remain in the munici- ° 
pality, and that the right to run shall not be under a fixed grant 
but under a lease. 

The modern rapid transit railroad is an exceedingly costly struc- 
ture. The tubular railroads for two tracks, including stations and 
equipment, are costing in London about £800,000, say $4,000.000 
per mile. Portions of the New York subway, with four tracks but 
exclusive of equipment, cost $5,000,000 per mile, and the total cost 
of the structure for 24 miles, of which six miles are elevated and 
therefore comparatively much less expensive than the subway, cost 
$2.000.000 per mi'e, and the equipment will add $750.000 per mi'e in 
addition. A large modern urban railroad represents, therefore, 2 
great aggregation of capital and the forming of a corporation with 
necessarily great power, both financia!, social and politica!. In this 
respect some people see such danger that thev are demanding that 
all such railroads should belong to the municina'itv in which they 
are located and be operated bv it. In Eng'and, where this move- 
rent has progressed further than here. manv of the surface rail- 
wavs have been boneht bv the nvblic avthorities. As to the snecess 
of the movemert there are widely different opinions. The exneri- 
ment has not reached a definite conc'usion. White awaiting the 
outcome no municinality has as vet undertaken to own and operate 
a rapid trarsit railwav, a'though such ownership, without opera- 
ticn, has been retained in three cases. 

The evisting lines maintain their cornorate existence in two 
ways. either bv nrovrietary right, or bv lease from the muricina'itv. 
Ac examnios of the former, are the Lordon railwavs and the ele- 
vated roads in New York, where special privileges have been con- 
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ferred by law on the corporations, and they own, in their own right, 
the lines they have buiit. As examples of the latter, are the rail- 
ways in Paris, Boston and New York. In each of these cases the 
subways Were buiit by the city itself, out of public funds, and then 
leased to a private company to be operated by it. In Paris the rail- 
roads are first buiit by the city at its own cost and by its selected 
cOulraciois, and then turned over, as each piece is compieted, to 
the saine lessor company to be operated by it, tne compauy paying 
to the city of Paris one-third of the gross receipts as renial. If this 
sum excceds the interest on the cost, the city of Paris is the gainer, 
otherwise a loser. The authorities therefore see to it that the 
work is economically conducted to keep down the interest charges, 
and that routes are selected which will return heavy traftic receipts. 
So far the results have shown a profit to the city of Paris. 

In Boston the system of subways was constructed admittedly 
to accommodate the cars and trains of the company owning the 
surface and eievated lines. After the work of construction was 
comp.eted, under the direction of an honest and capable board, it 
was leased to the railroad company at a rental of 445 per cent. on 
the actual! cost. As Boston can borrow money at a considerably 
lower rate, this return is sufficient to repay interest and allow for 
depreciation and a small profit, besides developing the city. 

In New York the law provides that a contract shall be offered 
to public bidding, and that the contractor shall be paid by the city 
the amount bid by him for construction, and that he shall then 
operate the railroad for a period of years, paying as rental such 
interest on the cost as the city pays, and in addition 1 per cent. 
as a sinking fund. Although differing in details, the plans of 
Paris, Boston and New York have in common the general principle 
of ownership by the municipality, and thereby the retaining of con- 
trol of the public streets. The terms fixed by these three cities are 
moderate, being at most little more than interest on cost, and as 
such tend to invite capital to embark in the building of these rail- 
roads. Such development is the prime object, and not municipal 
profit. In following the examples already set, other communities 
will do well to pattern closely and not impose burdens that will 
hinder rather than assist. 

In studying the problem for the building of a new line or 
the reconstruction or extension of an old one, the engineer should 
be sure he understands all phases of the question. While it is his 
business to supply the public with the facilities that the public de- 
sire, and not what he thinks they should desire, nevertheless he 
must be sure that there is sound and permanent logic in public 
demand. The traffic routes should be analyzed to determine the 
trend of travel and reasons for it. Frequently arguments are ad- 
vanced that railroads should not be built along congested streets, 
because they tend to increase congestion, but instead they should 
be bui.t along other and less frequented streets so as to draw travel 
away from the congested routes. Travel is usually concentrated 
along certain routes for well-established reasons, and frequently in 
spite of lack of transnortation facilities. In this case it is idle 
to talk of drawing travel away. People that have become set in 
ceitain ways are hard to change, and a line built off a line of travel 
is of little public benefit and is doomed to failure or to a long wait 
for business to originate before attaining success. 

People also wish to be carried quickly. As our cities grow and 
distances increase, this question of speed becomes more and more 
important, as people measure the distance by minutes occupied 
in travel. Railroads for rapvid transit should, therefore, so far as 
possible, be on straight lines, and if one straight line cannot reach 
all the desired points, then other railroads must be built as soon 
as busiress warrants. The mistake should not be made of sacrific- 
ing the best individual results in the attempt to partially satisfy 
many. These were the errors in the location of the first under- 
ground railroads in London, where the attempt was made to avoid 
congested routes and give a circuitous location. 

The general type of the railroad to be built will also require 
careful consideration, whether elevated or subway, whether shal- 
low or deep. Here one must be careful not to draw hasty conclu- 
sions that, because a certain type or method of construction has 
succeeded in one place, it will succeed equally elsewhere. This mis- 
take was made in Brooklyn and Chicago after the initial success 
of the e'evated ‘railroad in New York. Then when once a type and 
general design have been adopted as best suited for the locality 
under corsideration, the engineer must be on his guard not to be so 
closely wedded to his design as to fail to recognize when to vary it 
or even when to depart entirely. The New York subway is called 
an example of shallow construction, that is, as close to the surface 
of the street as possible, and so it is, for such was the motive of the 
design to be followed as much as practicable. Yet of the 24.7 miles 
of which it is comnosed 5.7 miles are elevated, 1.4 miles are in iron- 
lined tubes, 3.4 miles in deep tunnel, 1.2 miles in arched construc- 
tion, and only 13.0 miles, or but little more than one-half of the 
whole, are of tvpical shallow construction, with a flat roof of steel 
and corcrete construction. These changes were made for local tono- 
graphical reasons, whereby better onerating results were obtained. 

In taving out ranid transit lines, it is found that peonle will 
not walk far to reach even a superior means of transportation, but 





are inclined to take the first at hand. For this reason one such road 
wil not serve a very wide belt of territory, and the danger of dis- 
advautageous paraliel competition does not exist in anything like 
the same degree as with ordinary railroads operating in the same 
territory. New facilities of this character create their own traffic. 
The chief question arising is whether any particular route pos- 
sesses in itself sufficient possibilities to justify the expensive con- 
struction. As parallel competition is not to be much feared, so new 
lines, even of an opposition corporation, should always be so con- 
structed as to be capable of physical connection to permit through 
running. The whole tendency of American experience is towards 
consolidation of a city’s transit lines. Our friends, the newspaper 
editors, and some of our other friends engaged in pouitical strife, 
at times write and talk bitterly of local transportation monopoly. 
As a matter of fact, the public are better served when all lines are 
thus gathered together as a monopoly, and thus give the people the 
benefit of through running or of transfer. 

In this respect the city of Paris has set a wise precedent, in 
creating a single private corporation to which are to be awarded 
all the rapid transit lines as fast as built. The municipal authori- 
ties there have thus boldly prevented any so-called competition, and 
have even organized a private monopoly. On the other hand, they 
have secured the certainty of operation of lines which, independent, 
would not pay to operate. thus affording means of rapid travel to 
all parts of the city, and have secured for the inhabitants the privi- 
lege of making any journey in any direction of even the greaiest 
distance for a single fare. 

London, on the other hand, is an illustration of the opposite 
plan. Of the six tube railroads now built or building, there are five 
different sizes calling for entirely different standards of equipment; 
so that, if ever these lines should come together under a single man- 
agement, uniformity of management and physical connection are out 
of the question. Kven with the surface lines, some of which are 
owned and operated by the London County Council, and others by 
private corporations, antagonism is so great that physical connec- 
tions are prohibited, and necessary extensions of private lines pre- 
vented, thus making passengers change cars and actually depriving 
the public of much needed facilities. In these two great cities we 
see, on one hand, monopoly working smoothly for its own advant- 
age and the public benefit, and on the other, competition existing to 
the point of general injury, public as well as private. So acute have 
become the London conditions that the British Government has had 
in existence for two years, a Roval Commission studying the prob- 
lem, with a view of proposing some remedial measures. 

In judging of the value of traffic routes, two chief considera- 
tions must be kept in mind. First, mere density of population 
does not of itself signify great traffic returns. A certain portion 
of the population of great cities, and usually that which is densest, 
is not migratory, but being clustered around its work has little 
cause to go to other parts of the city. On the other hand, there are 
neighborhoods where the population is much more sparse, but where 
the residents leave their homes for business, shopping, visiting, 
school and entertainment. One must differentiate therefore between 
traveling and stationary population. This is well illustrated in 
New York, where one of the elevated lines traverses the celebrated 
tenement house district, where more people live per acre than in 
any other city of the world. The traffic returns are very low. Other 
portions of the line traversing districts where the population is not 
one-tenth of the former show receipts several-fold greater. Second, 
special points of occasional crowding are not so productive of 
traffic as they would seem to be. Recreation grounds and parks 
used occasionally or on certain days or seasons are illustrations, and 
even terminal stations of great railroads. To again quote from New 
York experience, when it is remembered that the Manhattan Ele- 
vated and Subway systems alone, on but a little over 50 miles of 
road, carrv two-thirds as many passengers as do the steam rail- 
roads of the United States on over 200,000 miles, it needs no demon- 
stration to show that the number of passengers interchanged with 
the Grand Central Station. the terminus not only of the New York 
Central svstem, but of the New England railroads as we'l. does not 
constitute a large percentage. Even in London, where the facili- 
ties are inferior to an American citv, the Board of Engineers in their 
report atvising the Roval Commission above referred to, show that 
one trollev terminus where the lines, through onvosition, are com- 
pelled to stop short of ultimate destination, discharges and receives 
more passergers than are similarly handled at six large railroad 
passenger stations combined. A street nassing through a commer- 
cial or shopping district, with places of entertainment in the neigh- 
borbood, is a much more desirable district to reach from the point 
of fivanecial return, ard more necessary from the noint of view of 
pubic corvenience, than the greatest railroad terminus or most 
popular ball ground. 


Contracts for locomotives to be detivered in Sonth America and 
Asia, to the amount of ahont $3.000.000, have heen let recert'v, chief- 
Iv to German and Belgian works, so a Berlin newenoner renorts, 
The German works are s9id now to have orders which will keep 
them busv for several months. 
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Treated Tie Data from the Santa Fe. 


Mr. E. O. Faulkner, Manager Tie and Timber Department, 
Atchison, Topeka & Santa Fe, has prepared the accompanying dia- 
grams, which present in graphic form information relative to 
treated ties. The first of these (Fig. 1) shows the number of treated 
ties laid in all of the railroads of the United States from 1885 to 
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Year and Number: 
Fig. 1—Number of Treated Ties Laid Each Year by Railroads of 
the United States. 


1904 inclusive. The ordinates represent amounts, increasing by 
200,000, and the abscissae years, the number laid each year also 
being given under the year. The rapid increase beginning with 
1897, the slight falling off in 1901 and the enormous and steady in- 
crease since that time are the notable features of the diagram. 

The next two diagrams are Santa Fe records, the first (J"ig. 2) 
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Fig. 3—Percentage of Treated Ties Removed on the Santa Fe, 
East of Albuaueraue, N. Mex. 
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showing the number of ties inserted in track on the entire system 
from 1885 to 1904 inclusive. This diagram is similar in general 
form to Fig. 1. The greatest percentage of increase, however, was 
in 1898, although the greatest actual increase was in 1904. The 
total for the 20 years is 15,211,730. 

The third diagram represents the percentage of treated ties 
removed on the divisions east of Albuquerque, N. Mex., 1897 to 
1904 inclusive. The dates on the curves represent the year in which 
the ties were laid, the dates at the bottom the year removed on ac- 
count of decay, and the ordinates represent percentages of removal. 

The department has also issued a circular to show standard 
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Year and Number. 
Fig. 2—Treated Ties Laid on the Santa Fe. 


forms for piling ties, and piling poles in yards and on the right-of- 
way, before and after treatment, with the approved method of roof 
building to shed water. There are nine figures on the circular illus- 
trating respectively a triangular pile, open crib pile (four ties 
each way), an 8 by 1 and an 8 by 2 pile (though the first figure may 
be made any convenient number), edged pile (the outside ties in 
each course being laid in edge), solid pile roofed, and a solid pile 
without roof (for cypress ties only). The two remaining figures 
show method for piling and poles, the butts and tops to be reversed 
in each course; and the proper way to lay sawed ties or timber, the 
year rings all pointing downwards. The following instructions are 
printed on the circular: 

1. Ties must be piled in accordance with pile numbers best 
suited to local conditions. 
2. Ground supports of sound stuff, giving less than 6 in. clear 


Santa Fe. 


Standard Forms for Piling Ties, Piling and Poles in Yards, and on the Right-of-Way, Before and After 
Treatment, with the Approved Method of Roof Building to Shed Water. 















Edged Pile __by 
(Outside Ties in Each Course Laid on Edge. 


No.8 




















c=] i Proper Way to Lay Sawed Ties 
c~ Piling and Poles. or Timber. 

Solid Pile Reverse Butts and Tops in Each Course. Note the Year Riogs all Piet Dowawards.) 
Fer Cypress Ties Only.) 














Fiq. 4—Piling Diagram for Ties. 
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air space, must be used, and no rotten or decaying wood allowed to 
remain in any yard or near any pile. In piling ties, not more than 
two for each pile should be in contact with the ground, excepting in 
triangular piles, as shown in No. 1 above. : 

3. Where roof courses are required, particular care should be 
taken in constructing them so as to obtain the desired protection, 
sufficient material necessary for this purpose being used. 

4. In storage yards, each pile should be plainly marked with 
the month and year in which received, these marks to be placed 
where they can most easily be seen, and a clear space, preferably 
4 ft., left between each row of piles to facilitate seasoning. 

5. Material must not be piled where any part 1s likely to come 
in contact with water, or where water can stand or run, on surface 
0. ground, under the piles. 

6. Tall weeds or high grass must not be allowed to remain near 
any material piled on the railroad company’s property. 

7. Treated ties must not be placed in service until they have 
seasoned the full time prescribed for that purpose. 


Changing the Gage of the East St. Louis and Suburban. 


The East St. Louis & Suburban operates 111 miles of single 
track ciiy and interurban lines in East St. Louis and surrounding 
towns and has developed quite a large industrial switching busi- 
ness in its territory on the east side of the Mississippi river. Its 
lines have gradually been built up from the small system of elec- 
tric street car lines originally built on a few streets in East St. 
Louis by interests allied with the St. Louis street car companies 
across the river. The St. Louis street car lines were laid out for 
a 4-ft. 10-in. gage, and in order to make it possible to run sub- 
urban cars over the Eads bridge and on the same tracks in St. 
Louis the electric roads out of East St. Louis were likewise built 
to a 4-ft. 10-in. gage. Some time ago, however, the East St. Louis 
& Suburban determined to change all of its tracks to standard gage, 
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By reason of this gradual change, and the fact that the com- 
pany was weil fixed for surplus equipment, the shops were able 
lo make changes Of cars LO Keep pace with the requirements .0Fr 
4 tt. 845 in. cars. Much of this work in the shops, huwever, went 
on tor severai weeks prior to the actual chauge; that is, turning 
down of axles, arrauging for changing brake rigging, eic., so that 
When the final actua: change of cars was requireu, 1t was doue in 
very liitle time. ‘To facilitate this work the company purchased 
a considerable number of new wheels and axies, 

‘he whole work of Changiug gage was made the subject of 
careful study and preparation, and proceeded with practicaily no 
interruption of service, aud without the necessity of expeusive night 
work, except gangs cutting special work, raiiroad crossings, etc., 
this latter work having been done mostly at night. A careiul esti- 
mate was made of the probabie cost beiore the work was com- 
menced, and it was done at some saving on the original estimate. 

Tracks in the shops were arranged so that standard gage 
cars could be brought in from the rear and wide gage cars in 
front, the wider tread of the wheeis of the suburban cars making 
it possibie to run them over the 4 ft. 10 in. pits after the gage 
had been changed to 4 ft. 8% in. The few city cars on lines already 
changed are kept out on the line nights and not brought to the 
shops unless needing serious repair, which latter contingency has 
not yet arisen. ‘these cars get nightly attention on their tracks 
for light repairs, oiling, etc. 


Powerful Switcning Locomotives for the Lake Shore. 


The accompanying illustration shows one of the heavy switch- 
ing engines recently ordered from the Brooks works of the Amer- 
ican Locomotive Company by the Lake Shore & Michigan Southern. 
They are by far the largest and most powerful switching engines 
yet built and are intended solely for pushing trains over the humps 
in gravity yards of which the Lake Shore now has a number. This 
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Ten-wheel (0-10-0) Switching Engine for “Hump” 





4 ft. 8% in., and to abandon the running of its cars on the St. 
Louis street raiiway tracks. Two reasons prompted making the 
change; o.e, that 1t was desired to make it possibie to run the 
same work and line cars in use on the passenger lines over two 
freight lines operated by the company which were 4 ft. 8% in. 
gage, and a more important reason was a desire to have all the 
tracks in kast St. Louis of standard gage in order to be able 
to alford terminal tacities in the city and on the bridge for new 
lines which might be built from any direction to East St. Louis. 
It was first thought that the change would be made on the entire 
system in three or four days, but on mature de:iberation it was 
decided to spread the work over a longer period, in order to 
inte. rupt traffic less. 

There were three suburban divisions to be changed, one double- 
track running trom East St. Louis to Belleville, one single-track 
running from East St. Louis to Edwardsville, and one single-track 
running from Edgemont to Collinsville (connecting the two first 
named divisions). Having made thorough preparation first, the 
Beileville double-track division was changed in one day, one track 
in the forenoon and the other in the afternoon. During the change 
of each track, cars were run at 20 minutes headway on the other 
track, possing at crossovers, so that service was practically unin- 
terrupted on that division during the change. The Edgemont-Col- 
linsvi'le division was changed in one morning, and the East St. 
Louis-Edwardsville division in two mornings, one forenoon being 
used between Collinsville and Edwardsvi'le and the other between 
Co'linsville and East St. Louis. In this way traffic was interrupted 
but a few hours on even the single-track lines. In East St. Louis 
the detached divisions of the city railway lines—those from which 
transfers are made to throurvh lires—have been changed one at a 
time. When this was completed the through lines were taken in 
sections, so thet bv transferring passengers, practically no inter- 
ruption of traffic occurred. 








Yard Service—Lake Shore & Michigan Southern. 


service requires an even more powerful engine than road service 
since the switching engine must be abie to take the heaviest trains 
as they come in off of the road and push them up the comparatively 
steep grade of the hump. ‘These engines have ail of their weight, 
2.0,000 ibs., distributed on five driving axles, which gives a weight 
on cach axle of 54,000 lbs. In only one engine, the Mailet compound 
of the B. & O., has this weight on drivers been exceeded or even ap- 
proached. The wheels are only 52 in. in diameter as the speed at 
which the engine will work is seldom over 10 miles an hour and 
great power is the essential aim of the design. ‘The cyiinders are 
very large, 24 in. diameter x 28 in. stroke, but ampie boiler power 
has been provided to supply them with steam. The boiier has 447 
tubes, 2 in. in diameter and 19 ft. long, giving a tube heating surface 
of 4,422.4 sq. ft. and a total heating surface of 4,625.4 sq. ft. 

Another noticeab’e feature of these engines is the use of the 
Walschaert valve gear, which is well adapted to such a design in 
which there is very little room for eccentrics and links between 
the frames on account of the crowding in of five axles in a 19 ft. 
wheel base. All of the ten wheels are flanged. The following table 
gives the principal dimensions of these engines: 
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Half End Elevation of Lake Shore ‘“‘Hump” Switching Engine. 


Thickness of sheets.......Crown %&-in., tube, '4-in.. sides 3 -in., back %-in. 


Water spade, width .. 0. cccsegess Front 4'%4 in., sides 44 in., back 4% in. 
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Connecticut’s New Railroad Legislation. 





BY CLARENCE DEMING. 

lor more than ten years and down to the Connecticut legislative 
session oi 1908 the story of raiiroad legislation in the state had 
been mainly the tale of the conflict of steam and trolley interests 
centered on the construction of electric paralleis. ‘The long cam- 
paign of more than ten years opening with successes of the New 
york, New Haven & Hartford Railroad Company closed with sev- 
eral years of consecutive defeats; so that, at the legislative session 


‘two years ago the whole situation had changed. By that time profit- 


abie troliey territory in the state had become aimost exhausted; 
and the New Haven Company itself, as it had acquired large elec- 
tric properties, had found its own interests shifted largely to the 
side of its earlier foes. In the legislative session of 1905, lately 
closed, the same situation has repeated itself in a more accentu- 
ated form. Not a single contest of steam and troliey worth noting 
has been fought during the whole session; and the New Haven 
Company has centeged its energies either on its great electric 
interesis or on securing new privileges as a steam corporation. 

In what may be called the electric direction the New Haven 
company accomplished its prime object of the session in carry- 
ing through a resolution “amending the charter of the Consolidated 
Railway Company,” the holding corporation in which are vested its 
great svstem of electric lines. The amendment is, in fact, a new 
charter expanding lavishly the powers of the old charter—taken 
over from a corporation in eastern Connecticut—and already lib- 
elal, not to say excessive. The new charter even without reading 
between the lines, seems practically limitless in its scope of public 
scrvice function and activity. Under it the big holding corporation, 
owned by the New Haven Company, can acquire “any property 
or instrumentalities, lawful and suitable for any such purpose or 
directiy or indirectly connected with the business of transporta- 
tion.” Present location and construction are confirmed and new 
rights of extension given specifically on routes the brief descrip- 
tion of which fill almost ten pages of the charter—this by way 
of preemption rather than positive intention to build. Water 
power in the state for all kinds of electric purposes can be ac- 
quired indefinitely. Any other corporation engaged in transporta- 
tion or development of electricity can be bought up and its fran- 
chises, rights, powers and privileges pass to the Consolidated Rail- 
way Company, and minority stock of one-third or less may be 
condemned. Unlimited power is granted to take up the liabili- 
ties of absorbed corporations and very free exercise of eminent 
domain in taking realty. The only checks in this “omnibus” char- 
ter relate to the construction of parallels and the infringement 
of local charter rights already granted to other steam and elec- 
tric railroad corporations. 

The size of the holding company to which these great powers 
have been granted by the Connecticut legislature is worth attention. 
It is made up of 20 constituent properties, owned, controlled or 
leased, and representing a much larger number of corporations orig- 
inally independent. Of these constituent properties, 13 are in 
Connecticut and seven are in Massachusetts. In approximate figures 
they have 553 singie track miles; $18,439,320 of stock; $24,109,900 
of funded debt; and $1,925,784 of floating debt—these figures includ- 
inz the stocks of a holding sub-company by which the Springfield 
street railway has been financed. A large amount, however, of 
the stock, bonds and floating debt is held by the Consolidated Rail- 
way Company, acquired or issued in the various “deals” by which 
the merged properties have been obtained. In the hands of the 
public, including about $9,500,000 of the parent steam company’s 
debentures, by which the Fair Haven & Westville system was 
bought, there are approximately $32,971,720 of securities connected 
with the Consolidated Railway organization now outstanding and 
probably still more to come. How far the sweeping new charter 
of the big electric holding corporation will hold as against Massa- 
chusetts law in connection with its lines in that state is an inter- 
esting question of the future. 

But the grant of new powers did not end with the New Haven’s 
holding corporation. The original charter of the steam company 
was itself amended so as to allow the New Haven to acquire directly 
by purchase, lease or otherwise the stock, property, rights and fran- 
chises of any railroad which it now operates, dispose of the same 
and in the transactions issue its own stock, bonds on notes; and, 
in case it acquires all the shares of any Connecticut railroad, it 
becomes vested with all the charter rights and privileges of the 
acquired line. A three-quarters stock interest can sell a railroad 
line to the New Haven and with the transfer goes condemnation 
rights over the minority stock—an existing law of the state, with 
some important additions, being thus made a part of the New 
Haven’s charter. The extent to which the old but subtle stratagem 
of gaining new charter privilege by the device of vesting the cen- 
tral corporation with the charter powers of acquired roads has 
been used, will be marked in both the case of the New Haven and 
its electric holding company. 

The middle of the session brought out a new and dramatic 
feature of railroad policy—the so-called “open air lobbv” of Presi- 
dent Mellen. Other and earlier presidents of the New Haven Com- 
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pany had from time to time and on specific bills addressed the rail- 
10@u CO.cuultee; rresiueut Meien, lu view OF LMe targeuess Of Ns 
P.aus anu pulicy, decued the time ripe tor a kind oO. “omnibus” 
auu.ess Coverlug a.l tbe ralroad questions before the General 
Ab.€lmu.y. it look the form Of a sort o£ great legislative Lown 
meeting ne.d in the hall of tne house Of represeualalives Wnich was 
CroWucd by sevelai: Nunared sustensers. ‘Oo them President Mellen, 
who is gifted with fluent and persuasive speech, expounded the 
puity and projects of his corporation in many phases—charter 
powcrs, consolidawions, electric p.ans, demurrage, the general rail- 
road iaw, freight raves and taciiities and cognate themes—laying 
Speciai and, as appeared in the sequel, effective stress on state 
proucudon against the newiy surveyed line of the New York Central 
ac.oss northwestern Connecticut. A long and, at times, sharp, 
“qu z”’ fo.lowed from meinbers of the legislature and others, the 
wuole pioceedings filing several hours and bringing out with sin- 
gu.ar cieurness not merely Mr. Mellen’s grasp of general situations 
but a.so his command of details. 

It is hardly too much to say that one of the direct results of 
President Melien’s appeal was the securing of a point of vantage 
for his corporation in seeking which two years before his prede- 
cessor, Piesident Hall, had signally failed. Not long before the 
meeting of the legislature of 1903 an outside syndicate had planned 
a long distance e.ectric line from Hartford to New Haven via 
Miduletown—the new line to be a competitor of the New Haven 
and a prospective link in a larger electric system between New 
Yoik and Boston. ‘The plan of the projectors was to build the new 
line under the general railroad law of the state—a statute which, 
along with some sane restrictions on capitalization, allowed a steam 
rai.road or e.ectric railway to be built without seeking new legis- 
lative powers. President Hail met the project—which ultimately 
fell through-—with a biil to repeal the general law; but after a 
vigorous effort was forced to withdraw the measure, the “farm 
element” in the General Assembly, very friendly to electric enter- 
prise, actively resisting him. In leveling the same shaft against 
the New York Central President Mellen hit his mark. His plea 
for “protection” for home interests and against “punishment” for 
connecting the state with the coal fields by the Ontario & Western 
purchase availed. The legislature promptly repealed enough of the 
general railroad act to compel a line crossing the Connecticut 
boundary to obtain special legislative sanction; so that now any 
preject of the kind must carry the Connecticut Senate, long a 
fastness of the New Haven corporation. As a rivet of that com- 
pany’s territorial monopoly in the state and in southern New Eng- 
land tiis action of the Connecticut legislature is quite unique in 
its railioad annals. 

The New Haven Company carried through yet another measure 
of considerable importance to it in future financing of electric en- 
terprises. This was the opening to savings bank and trustee invest- 
ment of the debentures of the Consolidated Railway Company, the 
e'ectric holding corporation already described. The debentures, 
of which some $14,000,000 are outstanding, are not a formal mort- 
gage security although they must be provided for before addi- 
tional mortgages can be laid on the properties of the Consolidated 
Rai way. On the plea that it would be unjust to open to savings 
bank investment a debenture and refuse it to a mortgage bond the 
consolidated mortgage bonds of the Connecticut Railway & Light- 
ing Company—some $11,000,000 outstanding and more to come—- 
also obtained the savings bank legalization. In both cases is now 
presented the striking inconsistency of junior bonds of the two 
great Connecticut trolley systems legalized for investment of sav- 
ings banks and trustees while most of the much more highly 
secured underlying bonds of the constituent properties are denied 
that investment vantage. 

At one point and one point only during the session was the 
New Haven Company wersted. Before the meeting of the legis- 
lature it was expected that a strenuous effort would be made by 
the company for the repeal on modification of the Connecticut four- 
Gay car detention law which has been costing the corporation up- 
wards of $1,000,000 a year. A bill was actually introduced and, 
as a “compromise” measure, received the approval of the Connec- 
ticut Manufacturers’ Association. But it met with vigorous opposi- 
tion from the rura! legislators and was finally withdrawn—possibly 
on the theory that it was overloading and imperiling other legis- 
lation asked for. In the legislature two years hence this demur- 
rage matter promises a more active contest. Meanwhile, by enforc- 
ing orders for quicker return of foreign cars, the New Haven com- 
pany has succeeded in cutting down detention costs some 40 per 
cent. 

Many minor bil’!s aimed at the railroad and street railway com- 
panies—measures for third rail protection, abatement of smoke, 
more train hands in ratio to cars, street cleaning from snow, jury 
trials in damage cases, lower trolley fares and others—went to 
defcat. usua'ly in the Senate; and in the session, as a whole, the 
grant of rai'road privilege has far exceeded that at anv law-mak- 
ing period in the history of the state. For the first time “com- 
munitv of interest” between steam and the trolley has been well 
nigh complete—partly because the New York, New Haven & Hart- 
ford Railroad Company has itself become so extensive an owner 
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of electric roads, partly because rival territory has either been 
used up or pre-empted in existing charters, and partiy because 
destiny has poiuteu to the early absorption by the great steam 
corporat.on of the large Connecticut Kaiiway and Lighting system. 
Wita that final step in electric ratsway consolidation accompilshed 
and nine-tenths of the street rai:ways of the state under tae New 
Haven’s control, Connecucut railroad law making will be inter- 
esting, perhaps, but hardiy polemical. 


Tests of a Curtis Turbine Generator. 


On May 3, 1905, Messrs. Louis A, Ferguson, Vice-President of 
the Commonwealth Electric Company, and Frederick Sargent, of 
Sargent & Lundy, Chicago, lil, made an efficiency test at 
the Schenectady works of the General Electric Company of a 
2,000 k.w. steam turbine generator unit of the Curtis type, which 
surpassed all previous records for economy in steam consumption 
for turbine generators. The turbine was a four-stage machine de- 
signed in 1903 and recently changed in a few particulars as a re- 
su.t of experiments made during the past year. The machine as 
tested conforms as nearly as possible to the standard four-stage 
machines now being produced, but is less efficient since the change? 
which were made were confined to the buckets while several other 
important changes, known to be desirable, could not be made in 
this case without rebuilding the entire machine. It has a normal 











2,000 K. W. Curtis Turbine Generator Unit. 


full-load capacity of 2,000 k.w. and operates at 900 r.p.m. The re- 
markable results here reported were determined by the most accu- 
rate methods and have been verified by repeated tests made subse- 
quently in which the same conditions of steam pressure, vacuum 
and superheat were maintained. 

The following is the full text of the report of the engineers, 
Messrs. Sargent and Ferguson: 

“We sent our assistants, Messrs. Clark and Eastman, to Schen- 
ectady to prepare the apparatus for making these tests, and they 
made several preliminary trials before our arrival and the results 
of each of the trials very closely approximated the results of the 
official tests herein mentioned. We had all the instruments care- 
fully tested and standardized during the trials; the electrical in- 
struments being tested by the New York testing laboratory in the 
presence of Mr. Eastman. The surface condenser showed practi- 
cally no leakage. We took every precaution to satisfy ourselves 
that the tests were reliable and accurate, and we beg to certify that 


the results obtained were as follows: 
‘ Test 





% f ‘ 
Quarter 
Full load. Halfto2d. load. Zero lead. 
Puration. of teat, HAUS... o56..0c00.c08 1.25 9.916 10 1.23 
Steam pressure (gage). Ibs.......6665 1663 170.2 155.5 154.5 
Pack nressvre.* in. of mercury.....-- 1.49 1.40 1.45 1.85 
Surerheat. degrees Fahr. ........--- PTO 1900 204.0 156.0 
Tae in’ EPAwette, 2... oss cs sees eee 2,092.7 1,066.7 BANOO pete 
Steam consumption per K.-W. hr., Ibs. 15.02 16.31 18.09 1,510.5 


*Ahcolnte 

It will be seen from this summary of the results that the gen- 
erator urit gave an electrical horse-power on 11.205 Ibs. of steam 
per hour at full-load, which. assuming 85 per cert. combined ef- 
ficiency, is equivalent to 9.52 lbs. per indicated horse-power per 
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hour for a reciprocating engine. This figure has been surpassed 
in one or tWo instances, notab.y with a tripie expansion, four-cylin- 
der horizontal Suitzer engine using sieam at 180 lbs. pressure 
superhea.ed 230 deg. b’ahr., which under a load of 2,860 h.p. gave a 
steam consumption of 8.¥/ lbs. per hour. But in commercial serv- 
ice the usual figure for the best reciprocating engines is from 12 to 
15 lbs. per hour. ‘lhe high economy of the turbine tested is, there- 
fore, apparent. 





Output of the United States Steel Corporation. 


The Bulletin of the American Iron and Steel Association pub- 
lishes a tabie in which tue percentage of the totai shipmeats of 
iron ore trom the Lake Superior region by the United States steel 
Corporat.on as compared with the shipments of iron ore trom the 
Sa.ue region by ali olher Companies, firms and individuais, aud the 
pe.centage of the to.a: production of iron ore, coke, pig iron, steel 
1.gO.S aud castings, tinished rol.ed iron and steel and wiie nails 
by the Steel Corporation and by all independent producers, both 
for the years lyv2, 1yU3 and 1904 are given. in the three years 
covered by the table produciion of iron ore by the steel corpora- 
tiou feil fiom 45.1 per cent. of the total in 1902 to 43.8 per cent. 
in 1803, and to <8 per cent. in 1904. ‘The considerab.e decrease in 
1904 was due principally to the iarge stock of iron ore carried over 
from 1903. ‘lhe production of Bessemer steel rails by the corpora- 
tion dec.ined from 65.4 per cent. in 1962 to 57.2 in 1904. ‘lhe de- 
crease in the latter vear was caused mainly by the competition 
of the Lackawanna Steel Company, an independert concern which 
was an active competitor for Bessemer rails in 1904, its new plant 
having at that time only recently been put in operation. The in- 
creased production of open hearth steel rails from southern rail 
mi.ls also influenced the result. The production of the Steel Cor- 
poration also shows a decrease of 3 per cent. during the three years 
in the toial of all kinds of finished iron and steel, including rails. 
The table for 1904 follows: 

Percentage of Shipments and Production by the United States Steel Corpora- 
tion and by Independent Producers. 
————_1904- —__-—— 
United States 

Stee 
Corporation. Independents. 
Shipments of iron ore from Lake Superior....... 53.8 46.2 








Rotal nrodacts: Of [ON OE: ..0 cick cece scws 38.0 62.0 
PPROGUCEION. GE CONG 6.0606 6.6.5. 0)6.n 60 86.6 vc tins 50:0 si0 36 6 63.4 
Bessemer, basic. forge, foundry: all other pig iron 44.3 55.7 
Spiegeleisen,ferro-manganese and ferro-phosphorus TO.5 29.5 
Total pig iron, including spiegeleisen, ete.. 44.6 55.4 
Bessemer steel ingots and castings...........++.% 69.0 31.0 
Open-hearth steel ingots and castings........... 50.4 49.6 
Total steel ingots and castings........... 61.0 39.0 
BIOGNOINIG BtCGl TUE oo ee 5 orcs eee ace.e ve'es ay 57.2 42.8 
GEPUCEGER!: BRADCR. 6 oe cis ois cece ccwecc easel ae 55.1 44.9 
Plates and sheets, excluding nail plate 08.0 42.0 
er RO occlu clair oleind alee d ete wtie dinklere gieelen 71.3 287 
Bars, skelp, nail piate, open-hearth, iron rails, ete 28.6 71.4 
Total 6f all finished rolled products....... 47.8 §2.2 

67.0 33.0 


The Ccst of Locomotive Operation. 


VIII. 
BY GEORGE R. HENDERSON. 


(Continued from page 11.) 


EFFECTS OF BAD WATER. 


If the natural waters are poor and no methods of purification are 
adopted, there will be contingent expenses created which may be 
briefly summed up as follows: 

Waste of fuel, by blowing hot water from the boiler, in order to 
reduce concentration. 

Waste of fuel, by incrustan‘s fouling the heating surface, and 
preventing the ready transmission of heat to the water. 

Time and labor necessary to wash out the boilers frequently, 
and waste of heat. 

Time and labor in making frequent and elaborate repairs to the 
boiler. 

Detention of trains on the road, due to poor steaming and foam- 
ing, as well as possible accidents to fire-box, cylinders, pistons, valves, 
etc. 

When the water has a natural foaming tendency, or such is 
caused by the addition of soda ash, the concentration must be kept 
down by frequently blowing off. Some of the instructions issued in 
connection with the use of soda ash prescribe that at the end of 
each trip, at least two gages of water shall be blown out of the 
boiler, and special blow-off cocks, operated by air from the cab are 
provided for this purpose. For a locomotive of moderate size, this 
means that about 4.000 pounds of hot water are to be ejected from 
the boiler, to each pound of which in the neighborhood of 340 heat 
units have been added, or a total of, say, 340 ~ 4,000 == 1.360.000 
B. T. U. As the efficiency of the boiler will permit, perhaps a utili- 
zation of only 7,000-heat units per pound of coal, we find that this 
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1,360,000 
represents an amount of fuel of = 194 pounds, or about one- 
7,000 
tenth of a ton of coal! Besides, it is fiequenily necessary to klow out 
while on the road, and this represents further losses. 

Consequeniial losses have also sometimes resuited, by persons or 
property being damaged while blowing off, when the attachmeat is 
on the side of the fire-box. lf directed back under the irain, it is apt 
to throw sand, gravel, etc., into the journal boxes, causing hot 
bearings. 

If scale is allowed to accumulate on the heating surfaces there 
will be a loss of heat, as was referred to in Chapter 1, in the discus- 
sion of the condiiion of the boiler. This, of course, depends entirely 
upon the water used, and the thickness of incrustation. The Iilinois 
Central tests showed only 1/32 inch average thickness of deposit aiter 
running the engine 21 months. Many waters would produce this 
much in a month or less. Professor L. P. Breckenridge, who reported 
the tests, estimated that approximately one-fifth per cent. of the fuel 
burned was wasted or lost for each month that the engine ran be- 
tween cleaning of the boiler; thus, in ten months the average loss 
would ke about two per cent.; in 20 months, four per ceut. This, 
however, would be very little guide io conditions existing on other 
railroads, excejt in the general way, that the dir.ier the boiler is 
allowed to run the greater is the heat loss, and this 1s chargeab.e 
directly to the impure water used. 

The cost of washing oui boilers is quite considerable, especially 
if it is thoroughly done, as should be the case, and we may estimate 
it about as follows: 


One Reur for boiler wWaahet. sn. <6 0.66056 seuea cvnsiees 25 ets. 
Coe ee ee Ns tc ak i ceseen sada eeacaeeeueas le * 
3,U0U0 gals. water (worth 10 cts. pr 1,000 under press) 30 
2m0) gals. Water for Alle. © Opis ..ccccccvccseviaces 20 
% ton coal, to get up steam at $1.UW a ton.......... Dv 

J Of | REC ECCT EE TCT LOTTE CUT 145 ets. 


or, say, $1.50 for material and labor. Washing out has been accom- 
plished with a detention of little over an hour, but we do not think 
it ordinarily wise to consider less than three hours needed for cool- 
ing, washing out and firing up. In oil burners, where the internal 
brickwork stays hot for such a length of time, it cannot be done un- 
der from 6 to 10 hours. If the locomotive costs $15,000, the interest 
at 5 per cent. will amount to 8 cenis an hour, which ought, perhaps, 
to be considered in addition to the above. However, $1.50 wiil prob- 
ably represent the actual cost of this process under ordinary circum- 
stances. 

With many poor waters, boilers must be washed out every 600 
or 1,000 miles’ run, but in bad distric.s this must be done every round 
trip, say, for each 300 miles. If the engine ordinarily uses 300 galions 
of water per mile, at a cost of 5 cents per 1,000 gallons, we should 

300 X 300 
have for 300 miles, — 

1,000 
that the expense of washing out would be equivalent to an increase 
of 33 per cent. in the cost of the water. 

Someiimes it is only necessary to change the water in the boiler, 
in which case the cost would be about half as great, or 75 cents, as 
seen from our figures above. 

The increase in boiler repairs due to bad water is enormous, but 
is seldom fully appreciated. As above referred to, some lines are able 
to run fireboxes for 10 or 15 years. There are other cases where 
they have been replaced within a year. As the cost of applying a 
new firebox will be between $500 and $1,000, it adds a great burden 
to the repair account. Again, in the Southwest, flues have been re- 
newed regularly every 60 or 90 days, whiie in the East they will 
ordinarily run from one general repair period to another. To show 
what a difference in expense is caused by water, at Needles, on the 
Colorado river, the amourit of boiler work was cut in haif by the in- 
troduction of a treating plant at ihe principal watering point on the 
division. If these various items are totalized, and the interest for 
the time engines are out of service added to them, we will be in a 
position to say how much the water actually does cost, and instead 
of apparently costing about 5 cents per thousand gallons, it may be 
10 or 15 cents. 

But the most aggravating part of water trouble is caused by 
detentions to trains on the road. Poor steaming results from dirty 
boilers, as has been shown, and foaming causes delays by priming 
cylinders and steam chests, often causing breakage of the same. It 
is often necessary to close the throttle before the whistle can be 
sounded, and water is carried so low to prevent these difficulties, that 
occasionally a crown sheet comes down--if nothing worse. This is a 
very serious condition, but it confronts many of our Western lines 
to-day that have not taken up the purification of water. When 
these are duly considered, it will be apparent that we would be 
justified in going to any reasonable expense to obviate these difficul- 
ties and dangers, even to the financial disadvantage of the water de- 
partment, as a judicious introduction of the proper appliances will 
not only reduce the cost of operation, but will give a much more sat- 
isfactory service, the value of which cannot always be figured in 
dollars and cents. 

The Chicagc & North-Western, since putting in treating plants, 


< .05 = $4.50 for the round trip, so 
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has not only reduced the boiler work over 20 per cent., but has re- 
duced engine faliures 80 Ler cent. on ics Lowa Division, which is a 
#1eal indorsemenut for the treating system. 

’ WASTE. 

That water is usually consiaered an articie of small value may 
be traced to the tact that leakage trom tanks and pipes is o1ten al- 
lowed to continue for a consideralie lengta of ume. When the 
staves dry out, or the tank becomes rotten, il is sometimes months 
hefore the evil is corrected. As a rule, those losses on tne locomotive 
which have been considered in connection with the fuel, also cause 
was.e of water. Injectors, which continually waste at the overilow, 
is well as leaks in boiler and tank, may be smali in themselves, but 
when many engines are doing the same thing, a large amount of 
water is lost daily. This all has to be paid for in some way or other, 
if not by the meter, at least in fuel for pumping, and prompt steps 
should be taken to reduce it to a minimum. 

QUANTITY. 

We have now to consider the amount of water used in doing 
useful work, such as propeliing engines and trains on leveis at vari- 
ous speeds, up grades, around curves and any combination of two or 
more of these conditions. In order to obtain such figures closely to 
theory, we should proceed in a similar manner to our treatment ot 
the tuel problems, by calculating the cylinder volume at cui-off, 
weight at cut-off pressure, and number of strokes per minute. We 
could then construct curves in the same way, giving the maximum ca- 
pacity of the boiler and any desired fractions of this quantity. But 
the curves whic we have already drawn for coal (see Railroad Ga- 
zeite, March 351) indirectly show the quantity of water, as this was 
first determined. Thus the curve of maximum power (Fig. 2) indicat- 
ing 8,000 pounds of coal per hour, may aiso stand for 40,000 pounds 
of water, as we saw that at the rate of combustion here considered, 

8,000 
viz., -= 2.5 pounds per square foot of heating surface per hour, 

3,200 
the water rate by Fig. 3 would be 6 pounds, from and at 212 degrees, 

6 
and allowing the evaporative factor of 1.2, we obtain -== 5; 60 that 
1.2 
8,000 * 5 = 40,000 pounds of water would correspond to 8,000 pounds 
ot coal. As the raie of combustion is reduced, the water rate in- 
creases. Thus at 6,000 pounds per hour, the rate of combustion would 


6,000 

be - -== 1.87 pounds, and from Fig. 3 again we find an actual rate 
3,200 
7.2 

of —-=6 pounds, or 6,000 6 36,000 pounds of water per hour. 
1.2 


If we wish close figures, we have merely to proceed as outlined, put 
as water is perhaps always cheaper than coal (and usually very 
much cheaper), when considering the quantities consumed by a loco- 
motive, it will generally be close enough to use a simpler method, 
and obtain approximate results. 

We see from Fig. 3 that curves a, c and d lie quite close together, 
that is, the water rate is not very different for the three kinds of coal 
represented by these curves, and that for the rate of combustion usu- 
ally obtaining in locomotives—from 1 to 2.5 pounds of coal per square 
foot of heating surface per hour—the water rate (from and at 212°) 
is between 6 and 9 pounds, or from 5 to 744 pounds actually evap- 
orated at boiler pressure. If we take the mean figure, 614 pounds, 
ihe greatest possible error, under the conditions which we have as- 
sumed, would be 144, pounds of water per pound of coal burned, or if 
10 tons of coal were consumed in, say, 100 miles, the quantity of 
water used during this run might exceed the 6'4-pound assumption 
by 25,000 pounds, or, say, 3,000 gallons, which, at 10 cents a thou- 
sand gallons, would make a possible error of 30 cents in this dis- 
tance. As a train-mile will cost at least one dollar, the error could 
not be over 3/10 per cent.—-too small to notice. 

This brings us to a very simple method of determining approxi- 
mately the quantity of water used, viz., take it as a direct proportion 
of the amount of fuel. The average actual evaporation for a num- 
ber of tests of simple coal-burning locomotives was *%4 gallon per 
pound of coal; but ./5 \ 8.88 = 6.25 pounds of water per pound of 
coal, which is precisely the figure obtained above as a mean of the 
probable extremes observed in practice. (It is also interesting to 
note that the highest and lowest results of these tests were .9 and .6 
of a gallon, respectively, or 7.5 and 5.0 pounds of water per pound of 
coal, also agreeing with our previous determination of extremes.) 

From the results of a number of tests made with fuel oil in 
California, we may safely allow 1'4 gallons of water evaporated to a 
pound of the oil. 

Compound engines usually show a better evaporative per- 
formance than simple locomotives for several reasons—the tests 
used as a reference suggest %& gallon of water to a pound of coal. 
With oil, as there is little change in the evaporative rate, com- 
vounding should not change the consiant 1.25 selected above. 

When a superheater is applied, the ratio of water and fuel 
changes for variaiions in the degree of superheating, and we have 
tabulated the approximate water rate to be used. The constants for 
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all the cases above considered are here repeated for convenience: 


Approvinate Quantity of Water tUscd in Gallons per Lound of Fuel. 


ype. Fuel. water, 
SRNR Cero oh Sores bg gg: Pik RCO ES PRE Coal, O70, OF  % 
Compound eT re Coal. Si, OF % 
ORCURAR EE Ge ag aries, bocce nce wReConehgcerprksele > Oil. 1.25, or 1% 
Compound nk Buacaraee Oil. 1.Zu, or 1% 
Superheater, ; 

Superheat, Coal. Oil. 
100 Geereces BORL: 2.4.55 as varciee we wee O40 ee 
200, aT To Vik Sees ee eal ee 66 1.10 
300 ee T° ea shuguate ararecar Doves 0 1.00 
400 a eal Sidhe ttn Dannie angen 0 83 


The application of these tables is so Gbvious that no example 
is necessary at this time. Later, when complete runs or trips are 
calculated, the effect of grade, curvature, speed, etc., will be de- 
termined for water consumption, along with the other expenses 
of overation. (To be continued.) 

The Paper-Process for the Protection of Iron and Steel Structures. * 


BY L. U. BARKER, 
Chief Assistant Engineer, Venrsylvania Railroad. 

About eleven vears ago experimental investigation was begun 
with numerous well-known and established iron paint-preservatives, 
in order to ascertain hy actual exposure tests the best one to resist 
the destructive action on steel structures of sulphurous gases in 
the form of smoke combined with the moisture of steam, and since 


Experimental Bars Exposed Eight Months. Upper Half Coated with 
Three Coats of Paint, Lower Half Coated with Paper Process. 


that time 50 or more paints and combinations have been tried. 
Among them were many kinds of asphaltum, rubber, graphite, car- 
bon lead and iron paints, and though the results showed varying 
degrecs of resistance, it is remarkable that even with three coats 
of paint not one was found that did not show rust in less than a 
year. Of course, it is to be understood that the exposures were 


*From a paper read before the American Society for Testing Materials, 
Atlantic City, June 30, 1905, 
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made so as to subject the test bars to the severest action possible 
in order to obtain the quickest results. 

ln mahing the urst Series of tests new steel plates 10 in. square 
were used. «as, however, the auverse conditlous we were trying 
to ove.come re.ated to rusty steei, which 1s more difficuit to pre- 
serve than new steel, rus.y piates were substituted in ail tests 
ther.af.ier. To stili turther endeavor to meet tae existing condi- 
tious LeW pP.aleS Weice hung up aud exposed to tae smoke fumcs 
uwtil they becasue Covercd witn su.phur scaie. ‘the thought being 
that un oxide scale due to atmospneric exposure might give dilf- 
rcient resu.ts. ‘his sca.e cr rust formauon on these new piates 
appacenuy varied Ot Ouwiy 1 A@itvuul, Duc aiso in tiie time of 1ts 
formation, Supposed.y due to dilfere.t Chemical Composition. As 
th.s m.ght asain give some varilatious in the experimeatal results, 
in order that all paints shouid be on as like footing as possible, 
iMgie bars 11 fl. 10ug were made use of and as betore hung in the 
smoke until rusted, then cleaned with wire brushes, each foot of 
the bar painted with a different paint and again hung up. The 
resulcs, however, continued to be unsatisfactory. 

in examinavious Of Lhe Lest bars lrum time to time it was seen 
that upo.u many of them the palnt was intact, but with protruding 
pcints which upon being pricked were tound to be smail rust forma- 
tons pusning up the paint irom behind, clearly indicating that it 
WaS not the taiuure of the paints but the rust action on the inner 
su.face that caused the damage. As no rust can torm without the 
piese.ce of moisture, and as ail paints are pervious to moisture 
(as Dr. Dudley’s careful investigations of the subject have proved) 
this led to the conciusion that it would be necessary in some way 
to tightly seai the surface. Many kinds of materials for doing this 
were t.ied, with as many different results, until three years ago it 
was decided that a cheap paraffine paper answered the purpose best 
of all and since that time ail experimentation has been along that 
line. The few test bars shown in the accompanying illustration in- 
dicate the results. ‘he paper covering has been tried in a small 
praciical way against smoke action, and after two years and three 
months exposure an examination showed the outer paint, the paper 
and the first or adhesive coat all intact and in many places where 
paper was removed for examination the adhesive coat not yet dry 
and the surface of steel the same as when painted. With such sat- 
isfactory results from this paper-process in the smoke tests, it was 
concluded to make a large-scale application and severe test on a 
large number of eye beams supporting a floor over and within a 
few fcet of salt water and upon which the rust was due not to 
smoke but to the almost continuous dampness and presence of sewer 
gases. This was done over a year ago and up to this time indica- 
tion of damage of no kind is apparent. 

The mode of application of the paper is as follows: After the 
rust is carefully cleaned off by means of stiff wire brushes, a cer- 
tain kind of tacky paint is applied, the paper then covered over and 
tightly pressed upon the painted surface, the joints of the paper 
slightly lapping. As soon as the paper is in place, it is ready for 
the outside coat of paint. It will be observed that by this process, 
the first coat of paint, the paper and the coat of paint over the 
paper can be applied with one scaffolding, thereby greatly reducing 
the cost, especia'ly in high and dangerous places. 

These experiments, extending over only three years, are of too 
short a duration to determine the value of paper as a protection 
for iron and steel, but they certainly bring out the fact, at least in 
the case of smoke and gases, that the action begins from behind the 
paint and not from in front by the disintegration of the paint. 


Train Accidents in the United States in June.! 


unf, 1st, 11 p.m., Seuthern Pacific, Sulphur, La., passenger train 
No. 8 was derailed by running over a cow and the engineman and 
fireman were badly scalded. 

*o, Ist, Pennsylvania Lines, Stillwater Junction, Ohio, passen- 
ger train No. 28 struck an oil wagon at a crossing, tearing open the 
oil tank and spreading the oii so that it was ignited by the fire of 
the engine; and the engzineman and fireman were burned to death. 

eq, 2d, Delaware, Lackawanna & Western, Passaic, N. J., a 
freight train was derailed by a broken axle and 12 cars were 
wrectred. A tresnasser riding on the train was kil'ed. 

be, 5th, Pennsylvania road, Newport, Pa., collision between a 
passerger train and a freight train, wrecking three engines, four 
freisht cars and two express cars. Three passengers and three 
treinmen were injured. 

‘Accidents in which injuries are few or slight and the monev loss is ap- 
parently smoll. will, as a ru'e. be omitted from this list. The official accident 
reeord, published bv the Interstate Commerce Commisston auarterly. is regu- 
larly rerrinted in the Pailrceed Gazette. The e'assification of the accidents in 
the present list is indicated by the vse of the following 

ABBREVIATIONS, 


re Rear collisions, 

be Puttive eollisions. 

xe Misecllaneous ecl'isions, 

dr Pernilments: defects of resdway., 

eq Dereimerts: defect of caninment. 
dn Deorsilmerts: recligenee in oncrating. 


unf Dersitmerts: unfereseen cbstruction. 
unx Perailments: nvernlojined. 
oO Misce'larenns neciacrts, 

An actericsh ot the begirving of a naragranh inttestes a wreck wholly or 
partly destreved be fro: a dagger indicates an accident causing the death of 
one or more passengers, 
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unf, 6th, Pere. Marquette, Ionia, Mich., a freight train was de- 
railed at a washout; the engineman and fireman were killed and 
two brakemen were injured. 

unx, 6th, Norfoik & western, Bedford, Va., a freight train drawn 
by two e.gines was deiailed, and both engines and 1/ cars fell down 
a bask. One fiieman was kKll.ed and four tramps were injured. 

unx, 6th, San redro, Los Angeles & bait Lake, Cailente, Nev., a 
speCla: pasceugel rai, heavily 1oaded, was derailed, aud three pas- 
Seuge:S were lujured. 

dn, oth, Grand ‘trunk, Pewamo, Mich., an extra engine was 
derai.ed at a washout aud the engine, four cars and a pie driver 
were wrecked. Six employees weie Kilied and one fataliy injured. 
lt is Said that the extra eugine had beea properly flagged but that 
the flag was not heeded. 

unt, (th, Wisconsin Central, Colfax, Wis., passenger train No. 
1 broke thiough a bridge, the center span of which haa been under- 
mined by a flood, and the engine and first two cars feli into the 
river. ‘the engineman, fireman and five tramps were drowned. 

ydr, Sth, Giand ‘Lruuk, Vavison, Mich., passenger train No. 3 
was derailed by spreading of ralis and three cars were dicched. 
kuleven passengers were injured, one of them fataliy. 

be, vtn, ‘Lexas & New Orieans, Athens, ‘lex., butting collision 
of freight trains, wrecking both engines and several Cars. Une 
enginewan was scalded to death and one fireman was kiiled by being 
buried under coal. 

dr, luth, 2 a.m., Southern Railway, Del Rio, Tenn., passenger 
train No. 35 was deraiied by a defective rail or switch, aud tour 
passenger cars were overiurned. One passenger was injured. 

xc, 10th, Mobile & Onio, Pritchards, Ala., coilision between a 
freight train and a switching engine; one engineman killed. 

o, 10th, New York, New Haven & Hartford, Wollaston, Mass., 
the locomotive of a fieight train was wrecked by the explosion of 
its boiler, and a brakeman was injured. ‘The explosion was severe, 
yet the engineman and fireman escaped without serious injury. 

unf, 10th, 3 a.m., Chicago, Burlington & Quincy, Farnam, Neb., 
a freignt train drawn by two engines was derailed at a washout, 
and the second engine was ditched. One fireman was killed. 

dn, 12th, Central of New Jersey, Dover, N. J., a freight train 
which had become uncontrollable on a descending grade ran into 
an open drawbridge at the Morris canal, wrecking the bridge and 
badly damaging two cars and a canal boat. A child sleeping in the 
cabin of the boat was injured. 

be, 18th, Albany & Hudson, East Greenbush, N. Y., butiing col- 
lision between a passenger train consisting of one electric car, and 
a special train consisting of one motor car and one car loaded with 
horses. One passenger was injured. The coilision is said to have 
been due to a misunderstanding ef orders. 

unx, 13th, Southern Railway, Georgetown, Ind., a freight train 
was derailed and five cars were ditched. Three trespassers were 
injured, one of them fatally. 

unx, 13th, Southern Railway, Golden Gate, Ill., a special pas- 
senger train was derailed on a bridge and four cars fell down 
into Little Wabash river. The engineman and fireman were killed 
and 10 passengers were injured. 

dr, 14th, Southern Pacific, Mescal, Ariz., a passenger train was 
derailed at a defective switch and the engine and several cars were 
wrecked. Three tramps were killed and a mail clerk was injured. 

unx, 14th, Mobile & Ohio, Selmer, Tenn., a freight train was 
derailed and the engine was overturned; engineman killed. 

15th, Boston & Maine, Walpole, N. H., passenger train No. 12 
was derailed at a defective or unfastened switch, and the engine 
fell down a bank, followed by the mail car. The engineman and 
two other trainmen were injured. 

unx, 15th, Central of New Jersey, Wilkesbarre, Pa., the engine 
of a passenger train was derailed and overturned and the fireman 
was irjured. 

unx, 15th, Southern Railway, Kings Mountain, N. C., the engine 
and first two cars of passenger train No. 40 were derailed, and the 
engine was ditched. The engineman and fireman were injured, the 
latter fatally. 

*be, 16th, Pennsylvania Railroad, Wilcox, Pa., butting collision 
between westbound freight train No. 97 and eastbound freight train 
No. 89, wrecking both engines and several cars. The wreck took 
fire and three cars of cil and 12 other cars were burnt up. One fire- 
man avd a trespasser were killed and three trainmen were injured. 
It is said that the watch of one of the enginemen was 10 minutes 
slow, and that this was the cause of the collision. 

xe, 16th, Birmingham, Ala., collision between a passenger train 
of the Louisville & Nashvil'e and a locomotive of the Central of 
Geor7ia, at a crossing of the two roads. Fourteen emplovees were 
iniured, most of them being passengers in the passenger train 
riding to their work. 

be. 17th, Western Maryland, Patapsco, Md., butting collision 
between westbound passerger train No. 5 and an eastbound freight 
train drawn by two engines. A!'l three of the engines, the leading 
cors of the passenger, and many cars of the freight were wrecked. 
On the p>sserger train ws a large gang of rnadwav emplovees and 
manv of the men were sifting on the stens of the cars: 18 of these 
employees and eight trainmen were killed, and four trainmen, 13 
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laborers and three passengers were injured. The men in charge of 
the Lreight train had overiooked the schedu.e of the passenger train. 

xc, lith, Chicago & North-Western, Giibert’s, LIL, collision be- 
tweeu an ea:tbound passenger train and a westbound freight; pas 
seuger engineman fatally injured. It is said that the coilision was 
due LO a muspiaced switch. 

xc, 1/th, oston & A.bany, West Pittsfield, Mass., a car in a west- 
bound f.eight train was derailed and fell in front of an eastbound 
passenger train, badly damaging the engine and two passenger Cars. 
‘ne engineman and fireman of the passenger were severely scalded. 

unt, 1/th, Baltimore & Ohio, Philadelphia, Pa., the engine and 
baggage car of a fast passenger train were derailed and wrecked 
by a p.ank which had been thrown upon the track, immediately in 
frout o. the train, trom an overhead bridge, by mischievous boys. 
‘hiee persons weie injured. ‘lhe engine ran against a signal tower, 
wieCKing it and injuring two men inside. 

Uux, 1/ta, Guilt, Colorado & Sania Ke, Rogan, Tex., a passenger 
traiu co.sisting ol nine cars, carrying 317 passengers, was deraiied 
aud @ porter was fataily injured. 

UX, loth, St. LOUIS & Sau Krancisco, Oklahoma City, Okla. T., 
the t.under oi the locomotive of a passenger train was derailed and, 
w.tu the baggage car, was wrecked. ‘he engineman and fireman 
were kil.ed. 

eg, luih, Chesapeake & Ohio, Maysville, Ky., a passenger train 
Was derailed by a broken flange and four passengers were injured. 

0, 19.h, New York Central & Hudson River, St. Johnsville, N. Y., 
the 1ocomoiive of a freight train was wrecked by the explosion of 
its boiser, and the fireman and one brakeman were badly scalded. 

be, 2Uth, 3 a.m., New York, New Haven & Hartford, Newington, 
Conn., butting collision between an eastbound freight and an empty 
engine westbound, making a bad wreck. Both firemen and one 
brakeman were killed and both enginemen were injured, one fatally. 

xc, 2Uth, Louisville & Nashville, Middiesboro, Ky., a freight 
train broke in two and the rear portion afterwards ran into the 
forward one, wrecking four cars. The conductor was killed and 
one brakeman injured. 

unx, 20th, Northern Pacific, Seattle, Wash., a switching engine 
was derai.ed and the foreman of the crew with his stepdaughter, 
who was riding in the engine with him, were killed, and the yard- 
master was injured. 

xc, 21st, bhitadelphia & Reading, Locust Summit, Pa., an in- 
spection engine collided with a yard engine and was badly wrecked. 
The engineman, fireman and two physicians riding on the inspec- 
tion engine were injured. 

*;21st, 9 p.m., Lake Shore & Michigan Southern, Mentor, Ohio, 
the eastbound Twentieth Century Limited express, running at high 
speed, was derailed at a misplaced facing-point switch and the 
engine and first car (a combination baggage and smoking car) 
were wrecked. The engine fell against the freight house; this 
building took fire, and, with a good part of the wreck was burnt 
up. Fifteen passengers and four trainmen were killed and 15 pas- 
sengers and trainmen were injured. All of the passengers killed 
were in the first car (the smoking car). This accident was re- 
ported in the Railroad Gazette of June 23 and 30. 

dr, 22d, 3 a.m., Denver & Rio Grande, Thomson Springs, Utah, 
westobund passenger train No. 5 was derailed by a broken frog and 
the baggage car and three passenger cars were ditched. Six pas- 
sengers were injured. 

be, 23d, Louisville & Nashville, Appalachia, Tenn., butting col- 
lision of freight trains, badly damaging both engines and several 
ears. Ove trainman was killed and two were injured. 

dr, 25d, 4 a.m., Seaboard Air Line, Santos, Fla., a sleeping car 
at the rear of a passenger train was derailed and overturned at a 
defective switch. The conductor and three passengers were in- 
jured. 

unf, 23d, Richmond, Fredericksburg & Potomac, Summit, Va., 
a freight train was derailed at a washout, making a bad wreck. 
Two tramps were killed. 

dn, 24th, Chicago, Rock Island & Pacific, Iowa City, Iowa, a 
passerger train was derailed at a misplaced switch and the engine 
and first two cars were overturned. The engineman was killed and 
the fireman injured. 

unx, 25th, West Jersey & Seashore, Sea Isle Junction, N. J., an 
excursion passenger train was derailed and the engine and one pas- 
senger car were ditched. The fireman was injured. 

fre, 26th, Illinois Central, Vine Grove, Ky., northbound pas- 
senger train No. 122 was run into at the rear by following freight 
train No. 14, and the three rear cars of the leading train (a dining 
car and two passenger cars) were wrecked. Three passengers were 
killed and 12 injured. The passenger train was running about six 
miles an hour when it was struck. The freight train had been 
running at the rate of 25 miles an hour. 

xc, 27th, Pennsylvania Lines, Lima, Ohio, an eastbound pas- 
senger train ran over a misplaced switch, colliding with a switching 
engine on the side track; four emp'oyees were injured, one fatally. 

xe, 27th, Atchison, Topeka & Santa Fe, Castle Rock, Colo., a 
freight train ascending a steep grade broke in two and the rear por- 
tion, consisting of 33 cars, ran back down hill and into the head of 
a passenger train of the Colorado & Southern, wrecking the pas- 
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senger engine. The fireman of the freight was killed and many pas- 
sengers were injured. 

unf, 28th, illinois Central, Patoka, Ill, a freight train was 
wrecked by running into a washout, and the engineman was killed. 
Vhe fireman was seriously injured. 

be, 2¥th, 1 a.m., Buffaio, Rochester & Pittsburg, Oscar, Pa., but- 
ting coilision of freight trains, wrecking both engines and five cars, 
One engineman was kiiled aud three other trainmen were injured. 
There was a dense fog at the time. It is said that the southbound 
train had passed a red signal set against it at Echo. 

xc, 2yth, 3 a.m., Union Pacific, Wilis, Kan., collision between 
passenger train No. 101 and a freight which was entering a siding 
but had not cleared the main track; the engineman oi the pas- 
senger and two trespassers were kiiled. 

7xe, 29th, Atchison, ‘Lopeka & Santa Fe, San Antonio, N. Mex., 
a northbound passenger train collided with some freight cars which 
had been accidentaily run trom a siding on to the main track, and 
one passenger car was wrecked. One passenger was killed and 
several were injured. 

xc, 29th, Atchison, Topeka & Santa Fe, Kansas City, Mo.. col- 
lision between a passenger train and a freight; two trainmen kil.ed; 
two trainmen and one passenger injured. 

unx, 29th, Pennsylvania Lines, Atwater, Ohio, an eastbound 
passenger train running at high speed was derailed and ditched, 
and the engine and several cars were wrecked. One passenger was 
killed and several persons were injured. 

be, 30th, Central Vermont, Monson, Mass., a southbound freight 
standing at the station was run into in front by a northbound freight 
approaching on a descending grade at uncontrollable speed, 
both engines and several cars were wrecked. One fireman was 
kilied. 

eq, 30th, 11 p.m., Queen & Crescent, Jackson, Miss., an east- 
bound passenger train was derailed by the breaking of the flange 
cf a wheel of the engine, and the engine and three cars were badly 
damaged. Seven trainmen were injured. 

unx, 30th, Texas & Pacific, Longview, Tex., a car in a freight 
train was derailed on a high bridge and, with two other cars, fell 
60 ft. to the stream below. Two men were killed. 


A New Plan for Operating Street Railways in Chicago. 


A few ‘weeks ago we discussed editorially Mayor Dunne’s pro- 
posal of municipal ownership for the Chicago street car lines, and 
expressed the belief that such a plan was inadvisable in Chicago. 
This point of view has received rapid confirmation in a message ad- 
dressed to the Chicago City Council week before last, in which the 
Mayor abandons any attempt at securing immediate municipal own- 
ership, but offers a contract plan as a substitute. The Council has 
not yet given this plan consideration, but has adjourned until Sep- 
tember 25, so that nothing can ke done in the meantime. The plan 
proposed is printed below in abstract: 


1. The incorporation of a company under the laws of Il'inois by five 
persons possessing the confidence of the people, for their personal integrity. 
their business ability, and their pronounecd symrathy with the policy of mu- 
nicipal ownership of street-car service. This company to be incornorated for 
the express purpose of building, acquiring and operating street-railroad lines 
in Chicago in the interest of the city, and to have the power to Issue capital 
stock to secure the money necessary. The capital stock to constitute the only 
incumbrance upon the property. and its amount to be limited to the actual 
cost of the property. Dividends upon the capital stock to be limited to 6 
per cent. ner annum. 

2. The granting by the city council to such company of duly guarded 
franchises on designated streets between fixed termini for a_ period of 20 
years, at 5 cents car fare, with appropriate transfers. and with a_ reserva- 
tion on the part of the city of the right to take over all or any part of such 
road, at any time, at the price and upon the terms to be contractually specified 
in execution of this plan. 

3. The directors, president and manager of the company to be compen- 
sated. until the city takes over the property, with salaries to be approved by 
the city council. 

4. All expenditures, contracts and specifications for the building. or 
other acquisition of street rai'rcad properties by the comnany to be approved 
by the citv council before being incurred or executed by the comnany. 

5. During the operation of the lines by this company the city council to 
have the right at all times fully to inspect its business, and also to reduce 
fares below the franchise rate to the extent of one half the net earnings of 
the property, in excess of operating expenses and dividends: all net earnings 
to be set aside as a purchase furd for the acquisition of the property for the 
city. or to be used in the betterment of the property, as the city council may 
from time to time direct. 

6. In order to secure to the directors the control of the property and 
to preserve to the citv the unobstructed right at anv time to acquire such proner- 
ty in accordance with this plan, the canital stock of the company should be 
issued in trust to a trust company. to be selected bv the directors, with the 
anproval of the city council. which trust company should issue on the basis 
thereof an equal amount of marketable trust certificates to the company for 
the purpose of cbtaining capital bv sale thereof, and hold the ecanital stock in 
trust to preserve the control of the aforesaid trustees for the management of 
the said street-car lines and the consummation of this plan for securing mu- 
nicipal ownershin and oncration. 

The said trust company should be required to sell the stock of the said 
company, as renresented by said certificates, by pvb'ie subserintion. duly ad- 
vertised, In the event of over subscription it should be required to make 
allotments in the order of the receirt of subscriptions. In the event of un- 
dersubscrintion the directors shculd be authorized to contract for the under- 
writing of the entire offering at a cost not to exceed 2% per cent., ard the 
chesen trust company and any of the directors should be at liberty to become 
underwriters. 

7. Unon the nayment to the aforesaid trust company by the City of Chi- 
cago of an amourt equal to the cost of the nronerty less the accumulated 
amount of the sinking fund hereinabove provided for the said trust company 
shonld be required by the preliminary contracts to vse said sum so naid. to- 
gether with said sinking fund. in such way as to redeem all outstanding cer- 
tificates issred bv it, unon the security of the canital stork of said proposed 
street-ear comnany, and to_ use the said canital stock held by it in trust in 
such way as to transfer all the street railroad rronerty of the said street- 
railroa’ comnany immediately to the City of Chicago, for direct municipal 


ownership and operation. i 
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Railroad Shop Tools. 





(Continued. ) 





LATHES. 

The accompanying illustraiion, Fig. 1, shows a new 16-in. en- 
gine lathe made by the Fosdick Machine Tool Company, Cincinnati, 
Ohio, as fitied with compound rest and Emmes’ patent feed box. 
These machines are made in 6 ft., 8 ft., 10 ft. and 12 {t. lengths, 
wich cabiset or regular legs, and can also be fitted with oil pans 
when desired. The spindle bearings are 2% in. and 2% in. in diam- 
ter aad a 1% in. hole is provided in the spindle. The spindle bear- 
ings are bushed with bronze and constant lubrication is provided 
by an endless chain and large oil pockets. The machine is strongly 
made and if desired a three-step driving pulley may be used in 
place of the five step 
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screw, the thread of the lead-screw being used only for screw cut- 
ting. The gear engaging the feed rack can be disengaged when cut- 
ting screws, thus preventing any uneven motion that might be 
caused by revolution of the feed-gearing. 

PLANERS. 

Fig. 3 shows a 36-in. x 36-in. switch and frog planer made by 
the G. A. Gray Company, Cincinnati, Ohio. This machine was de- 
signed for the heaviest kind of switch and frog work and its char- 
acteristic features are its great power, weight and stiffness. The 
bed is 2 ft. deep, and is strongly cross-ribbed by box girders. The 
table is 32 in. wide and is gibbed underneath, both on the front 
and rear sides, to prevent direct lifting. In addition to the gibs 
the table is provided with vertical inside bearings extending its en- 
tire length. These counteract the side thrust, thus making it im- 
possible to lift the table even under the heaviest cuts. The hous- 

ings are of box form 





cone, thus insuring a = 
more powerful spindle 
drive as required for 
high speed steel work. 
‘the carriage has wide 
and long bearings on 
the shears and_ the 
apron is of box section, 
which insures strength 
and stiffness. The taper 
attachment is of an ap- 
proved design and is 
easily applied. All 
screws necessitating ad- 
justment can be oper- 
ated by the tool post 
wrench. The general 
dimensions of the 16-in. 








and are 10 in. wide at 
the cross rail bearing, 
thus giving ample rig- 
idity to resist the strain 
of the side tools 
which are used almost 
exclusively in frog and 
switch work. The cross 
rail is 18 in. wide, and 
in addition to being 
very deep and stiff is 
“double-gibbed”’; that 
is, it is fastened to the 
housings not only by 
the regular set of gibs, 
which grip the hous- 
ings at the outside, but 
also by an additional 








machine shown in the 
illustration are as fol- 
lows: Swing over bed 
161%4 in.; swing over carriage 104 in.; 6 ft. bed takes 34 in. between 
centers; face of five-step cone pulley 25¢ in.; face of three-step cone 
pulley 336 in.; weight 2,000 lbs. Friction counter shafts are fur- 
nished with each machine. These are provided with self-oiling bear- 
ings and the friction pulleys are provided with large oil wells. The 
counter speed for five-step cone is 120 r.p.m. and for the three-step 
cone 250 r.p.m. 

The 42-in. engine lathe shown in Fig. 2 is made by the Niles- 
Bement Pond Company, New York. This machine is driven by a 
15 h.p. motor, which is controlled by a handle attached to the lathe 
carriage. The motor has a slight speed variation by means of field 
control. The machine will swing 43 in. over the bed and 34 in. 
over the carriage, and fitted with a 16-ft. bed it wiil turn 7 ft. be- 
tween centers. The spindles are of hammered steel and the face- 

















Fig. 1—The Fosdick 16-in. Engine Lathe. 


plate spindle is mounted in bronze bearings. The tailstock has a 
set over for taper turning and is adjusted by gearing engaging in 
the steel feed rack, as shown. The bed is made wide, so that the 
tsol-slide will not overhang when turning the largest diameters. 
The carriage has long bearings on wide flat tracks, but if desired 
V tracks can be furnished. It is gibbed to the outside edges of the 
bed and can be securely clamped in position when cross feeding. 
It is provided with a tool-s‘ide having compound swiveling move- 
merts; a'so with screw-cutting attachment and automatic-friction 
longitudinal avd cross-feeds. If either of the feeds or screw cuiting 
attachment is in use it locks out all the others. The direction of 
the feeds can be changed at the carriage and the screw-cutting at- 
tachment and the feeds are connected to the live spind'e by three 
geors and a sliding-key, giving three changes without changing 
gears. The carriage-gearing is driven by a spline in the steel lead- 


set of gibs, which are 


Fig. 2—Niles-Bement-Pond 42-in. Engine Lathe. bolted to the inside 


flanges. The cross rail 
elevating gear is provided with ball-bearings, thus insuring ease 
in op-ration. The saddles are made right and left-handed and each 
has a bearing of 24 in. on the cross rail. The tool boxes are 11 in. 
wide and are provided with two st:el clamps and 1% in. bolts for 
holding the tools. A positive locking device is attached to the 
shifter-'ever, which prevents the belts from accidentally starting the 
table. The gearing and rack are of crucible steel, cut from the 
solid. The bull-wheel and rack are 9 in. face and 2 in. pitch. The 
pulleys are of large diameter and wide face and the locking pul'ey 
as regularly furnished gives a quick return of 4 to 1. The auto 
matic feeds are all positive and independent in action. Conical 

















Fig. 3—The G. A. Gray Co.’s Special Switch and Frog Planer. 


rollers keep the Vs well oiled and all oil holes are threaded and 
covered wth brass knurled-head plugs. This machine is self-con- 
tained, thus no expensive foundation is required, as there are no 
out-ide bearings requiring independent support. These machines 
are made in lengths from 8 ft. to 20 ft. 

(To be continued.) 








Tests of Riveted Joints.* 





The Committee on Iron and Steel Structures appoirted by the 
American Railway Engineering and Maintenance of Way Associa- 
tion made extensive tests of riveted joints with a view to ascer- 





*Extract from Bulletin No. 62, issued by the American Railway Engineer- 
ing and Maintenance of Way Association, April, 1905, 
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taining their behavior under strain. The material used for the 
piates and rivets which were tested was basic open hearth steel of 
a quality in accordance with the specitications for materials adopted 
by the Association. ‘lhe rivet hoies were punched with a punch 
*/,, in. in diameter in a die 1 in. in diameter. No reaming was 
do.e before the rivets were driven, except such aS was necessary 
to get fair holes. ‘The contact surfaces were painted with grapbite 
paint and the rivets had a diameter of % in. before they were 
driven. They were driven with a stationary pressure riveter oper- 
ated by compressed air, direct, during the first part of the stroke 
of the up-secting tool, and by compressed air acting on a piston in 
an oil chamber back of the up-setting tool toward the end of the 
stroke, exerting a pressure of about 70 tons on the rivet. Five 
specimens of 18 types of joints were tested, making 90 specimens 
in all. The specimens were furnished by the North Works of the 
Illinois Steel Company and the tests were made by the College of 
Civil Engineering, Corneil University. From the observations and 
results of these tests the following conclusions were drawn by the 
committee: 


(1) That the resistance of a riveted joint against deformation by shear- 
ing forces, up to the yicld point, is due to the friction between the surfaces 
held in contact by the rivets. 

(2) That the yield point of a riveted joint is reached when the shearing 
forces are equal to the friction of the surfaces held in contact by the rivets. 

(3) That the deformation of a riveted joint at the yield point is caused 
by the slipping on each other of the surfaces held in contact by the rivets, 
and is due to the diametral contraction of the rivets in cooling after they 
are driven, which leaves a space between the body of the rivet and the edge 
of the rivet hole. 


(4) That after the slip at the yield point has occurred and the rivet is 
brought to bear against the edge of ‘the rivet hole,'a deformation of the body 
of the rivet takes place with an accelerating increase in the resistance until 


the entire side of the rivet has been brought to bear against the edge of the. 
rivet hole, and that the deformation continues beyond, this point with a di- 
minishing increase in the resistance until the ultimate strength of the rivet 
in shear has been reached and the breakdown occurs. 

(5) That lap joints, on account of the unsymmetrical diskribution of the 
material, deflect sideways under strain, throwi.g the rivets’:in’ tension, and 
thercby reducing the shearing forces betwen the surfaces held in contact by 
the rivets. 

(6) That fillers inserted between the main plates reduce the strength 
of a riveted joint, but that the full stiength can be obtained by connectiag the 
fillers to the main platcs by additional rivets. 

(7) That the numbcr of ine con necting the fillers to the main plates 
should, for each intervening filler, be about oue-third of the number of riv.ts 
required in a similar joint without fillers, to obtain the same strength in 
both cases. 

(8) That the strength of a rivetcd joint with rivets of larger grip than 
about four times their diameter is decreased, as the lengih of the grip is 
increased. 

(9) That the number of rivets, 
rivets than four times their diameter, 
for cach one-sixteenth of an inch inercase in the 
ob.ain the same strength as a similar joint with the 
than four times tneir aiamcter. 

(10) That a riveted joint, subject 


in a riveted joint with larger grip of the 
should be increased at least 4 per cent, 
giip above this length, to 

grip of the rivets shorter 


to forecs always acting in the same 
direction, may safely be strained beyond the yie.d point up to a point where 
the rivets are brought to bear avaicst the edg.s of the rivet holes. 

(11) That a riveted joint, subject to forces altcrnating in opposite di- 
rections, May not saiely be strainea up to the yieid point. 

(1z) ‘hat, 10 Gbigin a minimum slip at the yieid point, it 
that ibe holes in the cumvonedic pieces sho uld tnorcugiiy match and chat 
driving toot shoiad upset the rivet thioughout iis lengih so that it 
theuioughiy fill the rivet hole. 


is "necessary 
the 
will 


Obstacles to a Mexican Trans-Continental Line. 

In spite of the influx into Mexico of American capital and 
engiLe.rs and the large deveiopmeuis which have resuited, there 
is as yet no raiiroad iine in Mexico north oi Mexico City which 
co.u.necis the Guif of Mexico with the Pacific Ocean. The Mexican 
Ce.tral and the wationai Lines of Mexico furnish satisfactory norch 
and souta connections between the United States and the most im- 
por.anc cities of Mexico, inc.uding the two principal ports on the 
Gulf, lampico being reached by the Mexican Central and Vera Cruz 
by the Nacional Railrcad of Mexico. But the difficulties of getting to 
almcst any point on the Pacific Coast are very’ great. The rai.road 
jouraey, tor instance, from Guaymas, on the Gulf of California to 
Chihuahua, distant 2/5 miles by an air line, is 1,083 miles long. 
Oxe must go straight north from Guaymas by the Southern Pacific’s 
Sorora Raiiroad to the Southern Pacific main line in Arizona, then 
travel east over the Southern Pacific through Arizona and New 
Mexico to El Paso, Tex., and from El Paso go south again 363 miles 
by the Mexican Central to Chihuahua, the capital of the state of 
Chihuahua. This is going around three sides of a square instead 
of one. It is therefore likely to be an easier and quicker trip to 
traverse by pack mule the 275 miles east from Guaymas over the 
platcaus and mountains to the inland capital. The tremendous dif- 
ficu'ty of crossing the Sierra Madre mountains, which stretch prac- 
tically the length of the courtry from 70 to 250 miles east of the 
Pacific coast, has heretofore nrevented the building of a trans- 
continental Jine in northern Mexico. The Mexican International not 
long ago bui t an extension to the city of Durango in order to tap 
the rich mining country in that province. This road was built up 
to the edge of the Sierras, but as yet there have been nothing fur- 
ther than surveys for its direct extension to the Pacific. This, how- 
ever, is understood to be the ultimate intention of the company. 
Instead of keeping on directly west the road as built turned sharply 
to the northwest at Durango and ran to Tepehuanes in another im- 
portant mining district in Durango province. By building an air line 
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less than 125 miles long from Tepehuanes through the mountains to 
meet the tine of the Western Kaliway of Mexico, which runs from Al- 
tata on the racific Coast 38 mies in.and to Cuiiacan, the Mexican In- 
terna.ional wou.d reach the Pacific. ‘Lhis connection it is prac.ically 
out of the question to build, as at this point the mountains are so 
high that the grades would be prohibitive. Nor can these grades be 
avoided by tunneling unless the company is wiliing to build tun- 
nels tor almost the whoie distance, which would of course make 
the line far too expensive to be practicabie. In the south, directiy 
west of the City of Mexico, the Mexican National Construction Com- 
pany’s line runs from Manzanillo, on the Pacific Coast of the prov- 
ince of Jalisco, to Colima. The Mexican Central now has an option 
on this road whose terminus, Colima, is only about 40 miles distant 
from Tuxpan, the end of the Mexican Central’s Zapotlan branch. 
Contracts are reported to have already been let by the Mexican Cen- 
tral for filling in this gap and if the option on the Construction 
Company’s line is exercised, that road will soon have a through 
line from the Atlantic to the Pacific Ocean. In the north it looks 
as though the Kansas City, Mexico & Orient, which has taken over 
the Chihuahua & Pacific, would furnish the connection for the first 
trans continental line. The Chihuahua & Pacific runs in a general 
southwesterly direction from Chihuahua to Minaca, and the Kansas 
City, Mexico & Orient is to run in the same general direction from 
Presidio on the Texas border to Port Stilwell (Topolobampo) on 
the Pacific coast south of Guaymas. The road is in operation from 
Topolobampo northeast to El Fuerte, 62 miles, and construction is 
under way on several other parts of the line. Thus, in spite of all 
the difficulties of mountain railroad building which lie in the way 
of a Mexican railroad to the Pacific, there are several projects under 
way to build such a line, and it seems pretty certain that before 
many years there will be more than one rail connection through 
northern Mexico between the two oceans. 








Cutting Threads on Steel Pipe. 


Since the introduction of modern weldable Bessemer steel for 
pipe considerable troubie has been experienced in cutting satisfac- 
tory threads on it. The National Tube Company, Pittsburg, Pa., 
investigated the matter with a view to finding the cause of the 
above trouble. After much experimenting the die department of 
the company found that the trouble was largely due to insufficient 
rake and clearance being given to the threading of dies. Without 
the proper rake and clearance the thread is ragged and torn and 
the tool wears quickly. There are also other points peculiar to 
the construction of threading dies which have to do with the re- 
sults obtained, but all things being considered it was found that 
the angle of rake (N in the sketch) is the point which has most 





























Modified Form of Armstrong Threading Die. 


to do with efficiency, and is also the feature which is generally 
overlooked in the tools commonly supplied to the trade. A prop- 
erly designed die is particularly necessary for threading soft steel 
pipe, but at the same time a correcily shaped die will work to bet- 
ter advantage on iron pipe than one improperly made, as truer 
threads and consequently tighter joints will be the result as well 
as lower cost of threading and less damage to the pipe and dies. A 
die to work properly and to give a clean true thread must have the 
proper amount of rake, as shown in the illustration; the chasers 
must be rigidly held and controlled close to the work with a due 
regard to chip room, and sufficient lubricating oil must also be 
employed. The following angles between a line through the center 
of the pipe and the cutting face of the chaser at the point of con- 
tact with the pipe, are given by Frank N. Speller, Metallurgical 


Engineer, of the National Tube Company, to whom we are indebted 
for the above information, as giving the bést results in practice. 
Size. Angle N. Size. Angle N. Size. Angle N. 
l-inch.... 26 degrees. 4-inch.... 238 degrees. 10-inch... 20 degrees. 
2-inch.... 25 é Ginch.... 22 - 12-inch... 18 = 
S-inchs..«:. «26 a 8-inch.... 20 . 
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GENERAL NEWS SECTION 


NOTES. 


On June 29 the Twentieth Century Limited was run from Toledo 
to Eikhart, 133 miles, in 1 hr. 5244 min., equal to 70.93 miles an 
hour. 

The schedules of the 18-hour New York-Chicago trains of the 
Pennsylvania have been slightly changed, but without altering the 
time through. The change was made principally to accommodate 
the dining car department. 


It is announced that the merchants of Chicago who have been 
asking the Illinois State Railroad Commission to reduce freight rates 
have withdrawn their petition, the railroads having agreed to make 
reductions, from Chicago to the principal points in the state, aver- 
aging 32 per cent. 

The officers of the Voluntary Relief Department of the South- 
west System of the Pennsylvania Lines West of Pittsburg recently 
elected for the ensuing year are: Division 1, Charles D. Alex- 
ander; Division 2, John Haley; Division 3, Geo. M. McManigal; 
Division 4, Wm. J. Merrick; Division 5, Matthew J. Purcell; Divi- 
sion 6, Edward W. Alexander; Division 7, Theo. H. Haberkorn; 
Division 8, Wm. T. Brown. 


In the Georgia Legislature a bill has been introduced by Mr. 
Parker, of Appling County, to make it a misdemeanor for any rail- 
road to carry passengers on the Sabbath for less than the regular 
fare; or, in other words, it is proposed to forbid cheap excursions 
on that day. A railroad officer, interviewed on the subject, says that 
such a law would not cause great sorrow on the part of the railroads, 
for they have become somewhat tired of Sunday excursions, believ- 
ing that they do not increase the total income from passenger traffic. 


The General Superintendent of Transportation of the Baltimore 
& Ohio has prepared an elaborate map of the lines of the company, 
and of connecting lines, to enable superintendents to quickly decide 
what route should be selected for detouring trains when a main 
line is obstructed. With the map are recorded all necessary data 


concerning the limitations of the roundabout lines, as regards the 
weights that the track and bridges will sustain, and the other con- 


ditions necessary to be taken into account in sending a train out of 
its ordinary path. 

The Kentucky Railroad Commission holds that under the con- 
stitution of that state the express companies are common carriers 
as well as the railroad corporations, and that it is within the prov- 
ince of the commission to regulate the rates where charges are 
made that the rates are exorbitant. The case arose when the city 
of Shelbyville levied a license tax of $25 a year upon the Adams 
and Southern express companies, and they retaliated by adding one 
cent to the chargé on each package in and out of town at certain 
times during the year. 

Complaints have been filed with the Interstate Commerce Com- 
mission by the National Wholesale Lumber Dealers’ Association 
against the roads east of the Mississippi river, charging that the 
railroads discriminate against lumber interests in that an allow- 
ance for racking on gondola or flat cars given to shippers of other 
commodities is denied to shippers of lumber. It is claimed by the 
Lumber Association that the same character of rack is used for the 
shipment of lumber that is used for the shipment of many other 
commodities and that lumber shippers should receive the same 
allowance. 


The special train which was run over the Pittsburg, Fort Wayne 
& Chicago from Chicago to Pittsburg on June 8 preparatory to the 
estabiishment of the 18-hour schedules, traversed the distance from 
Clarke Junction to Fort Wayne, 125 miles, in 101 minutes. This is 
equal to 74.25 miles an hour, or 4.25 miles an hour higher than 
the rate made by the Lake Shore special trains, of June 12 and 
18, over the 133 miles between Elkhart and Toledo. The Pennsyl- 
vania run was made by Atlantic type engine 7,167, Class E2a. The 
weight of the train was 140 tons, or about 35 tons less than that 
of the Lake Shore train. The engines of the two roads are pretty 
nearly alike as regards power. Their principal dimensions were 
given in the Railroad Gazette of June 30, in connection with the 
record of the Lake Shore train. 


On July 15 the eastbound 18-hour train on the Pennsylvania 
met with an accident near Port Royal, Pa., which narrowly escaped 
being a very serious one. According to press despatches the engi- 
neer of a westbound freight train near Port Royal made too vio- 
lent an application of his air, with the result that a car buckled 
and was thrown over on the track on which the eastbound 18-hour 
train was running. An attempt was made to flag trains in front 
and in the rear of the wreck, but the. break occurred almost sim- 


ultaneously with the arrival of the fast train, which hit the wrecked 
car and threw it from the track without sustaining injury. The 
engineer of the fast train jumped from his engine and was hurt. 
No one else was injured, and the passengers, who were in their 
berths at the time, are said not to have known that there had been 
an accident until afterwards. 


The Italian government announced only on June 15 the organ- 
ization with which it was to begin the working of the railroads 
of the country July 1. The head of this organization is a Gen- 
eral Manager (Bianchi), supported by an Executive Council of 
six other members, of whom one has been chief inspector of the 
treasury department, and another (Luiggi) is an eminent engineer, 
known best for a great naval harbor which he designed for Argen- 
tina in competition with English, French and German engineers, 
and which was built under his direction at Bahia Blanca. The 
direct operation of the lines will be managed from eight offices, one 
each in Turin, Milan, Genoa, Venice, Florence, Rome, Naples and 
Palermo. As there are just about 10,000 miles of railroad in the 
country, including some short lines not owned by the state, this 
gives about 1,200 miles, on the average, to each superintendency, 
each of which will have its own secretary, accounting office, chief 
of transportation and traffic, train movement and stores depart- 
ment, and department of road police and- maintenance. 


A Train Order Holder for Engine Cabs. 

An order holder for the use of engineers and conductors has 
been patented by L. C. Gibbs, of Marceline, Mo., and the accompany- 
ing illustration shows its application in the cab of a locomotive on 
the Santa Fe. Train orders when received are usually crumpled up, 


Train Order Holder Mounted in Cab. 


and crowded into the pocket along with other orders, and when 
necessary to refer to them, sometimes half a dozen orders will be 
taken out and unfolded before the right one is found. The device 
consists of four steel frames which rest in grooves in the bottom 
plate. A folding glass slide slips in at the top of the frame and 
between the glass leaves is a sheet of cardboard. The slide is lifted 
from the frame, the order is inserted, and the slide is slipped back. 
The order is held securely, and in plain view of the trainmen. The 
grooves keep the frames from swinging, but by lifting them a quarter 
of an inch they can be swung around in any direction, or folded up 
entirely. The order holder may be attached to any engine without 
changing the cab. 


Language of the International Railway Congress. 

Following the entrance of the German Government into the In- 
ternational Railway Congress, a statement has been made to settle 
misapprehension on that point, that the official language ofthe Con- 
gress will remain French, as heretofore. But German will hereafter 
be placed in the same status as English, and it is expected that the 
proceedings of the last session and future bulletins as well will in 
future be printed in this additional language. 


“Record Discipline’’ on the L. & N. 

Discipline without suspension has now been in force on the 
Louisville & Nashville since 1895. The officers of the company ex- 
press marked satisfaction with the Brown plan, and this notwith- 
standing the fact that on the southern lines of the company there 
are a large number of colored employees. Each year a statement 
is made up showing the number of reprimands and demerits, etc., 
and the amount of wages saved to the employees by not suspending 
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For the last fiscal year this statement shows: Number of 
employees subject to the system, 7,243; number of suspensions (book 
suspensions, not actual suspensions), 3,162; wages saved to em- 
ployees, $126,127; number of reprimands, 244; discharges on account 
of accumulated bad record, 5; discharges for other causes, 709; sus- 
pensions cancelled, 773; credit marks given, 19. 


them. 


The Wellman-Seaver-Morgan Air Compressor. ‘ 

The accompanying illustration, Fig. 1, shows the cylinder and 
valve arrangement for air compressors, adopted by the Wellman- 
Seaver-Morgan Company, Cleveland. This design is especially 
adapted to high-speed work and embodies a principle developed sev- 
eral years ago in South Africa by Mr. F. E. Norton, of the above 
mentioned company. The particular compressor shown herewith 
has a capacity of 4,060 cu. ft. of free air per minute compressed to 
75 lbs. gage pressure. There are two air cylinders, the intake cylin- 
der being 40 in. x 60 in., and the high-pressure cylinder being 2514 
in. x 60 in. The air cylinders are water jacketed. 

The general purpose of this design is to completely separate the 
positive closing of the discharge from its automatic opening. This 
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improved valve. This feature permits high speed. There are no 
springs, hooks or complicated devices, and all parts, with the ex- 
ception of the valves, are outside the cylinder. In case of water 
accumulating in the cylinders or operating pot, the valve (D) lifts 
from its seat so as to relieve the excessive pressure. 

The inlet area of the compressor is proportioned so that the loss 
of pressure in the cylinder at the end of the inlet stroke is less than 
two ounces per square inch. This design also reduces the clearance 
to less than 1 per cent., and the weight of air discharged per stroke 
is over 92 per cent. of the weight corresponding to the piston dis- 
placement. The iniet vaive (9) is driven by a heavy eccentric. 


A New Automatic Signal. 

One of the common occurrences in the office of a technical 
journal is the visit of the inventor who calls on the editor to show 
some device that he has re-invented, some device that the caller 
has laboriously and innocently worked out when he could have 
found the whole thing in the files of the patent office records of 
10, 20 or 40 years past. The latest re-inventor, an Ohio genius, 
did not call on the Railroad Gazette; but he has achieved publicity 
without the trouble of a journey to New 
York. Like inventors in other lines, he 
got his principle all right but made a mis- 
take in a detail—the thickness of his rope. 
The story, as told in the New York 
Tribune, the soberest paper in New York, 
is as follows: 

Cincinnati, July 14.—The inventive ge- 
nius of a night operator on the Cincinnati. 
Hamilton & Dayton this morning aroused 
and frightened the residents of Hartwell, 
almost wrecked his station, offended an 
engineer and resulted in a 10-day vaca- 
tion for the operator. For three hours 
after midnight there are no trains and the 
operators along the line try to get in a 
little sleep. The great anxiety is to wake 
up in time to give the morning flyer the 
“block.” Failure to do this would mean 
suspension. The Hartwell operator strung 
a rope between two telegraph poles, many 
yards below the station, extending them 
over spools to his desk. On these he hung 
a coal bucket loaded with rocks. He fig- 
ured that the train would cut the rope and 
the rocks fall with a din. 

This morning the rope used was too 
heavy to be cut. The bucket of rocks was 
jerked out of the operator’s window, tak- 
ing sash and all. It then swung into a 
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is accomplished by dividing the discharge valve into two parts, one 
of which is positive and a part of the mechanical inlet valve (S). 
The discharge valve (D) is automatic, being controlled by a differ- 
ential piston (P) operated by air pressure. The inlet (S) also posi- 
tively controls the opening to the discharge valve (D), the opening 
being timed to take place near the beginning of the compression 
stroke. 

The theoretical card, Fig. 2, shows the events of the stroke. 
At (a) the valve (S) begins to open the inlet passage to the cylinder, 
air being drawn into the cylinder up to the end of the stroke at 
(b), at which latter point the inlet is closed by the return of the 
valve. As the piston moves toward the right, the valve (S) con- 
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Fig. 2—Air Cylinder Card—Wellman-Seaver-Morgan Compressor. 
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tinues to rotate towards the left. At the point marked (c) on the 
diagram, the cylinder is brought in connection with the passage 
leading to the discharge valve (D). The discharge valve does not 
open until a point (d) is reached, the opening pressure being made 
a little less than the discharge pressure by the proportions of the 
differential piston (P), which controls valve (D). This arrange- 
ment overcomes any tendency of the air pressure in the cylinder 
to exceed the discharge pressure. The outlet valve (D) remains 
open during the entire discharge period and only commences to 
close on the return stroke of the main piston. In other words, the 
valve (D) closes during the period represented by the line (e a b) 
on the diagram. The time required for the opening and closing of 
the discharge valve is thus extended from about one-quarter of a 
stroke, with the usual poppet valve, to about 1%4 strokes with the 


E 
End View 
Fig. 1—Details of Air Cylinder—Wellman-Seaver-Morgan Compressor. 


residence, crashing the glass in a door, and 
took up its clattering way down the ties. 
Half the town was awakened in a fright. 
The engineer pulled up after eight miles 
of the din, and finding a can tied to his pet, “210,” made a loud and 
long complaint. 


The 28-Hour Cattle-Carrying Law. 

“Don’t tell me,” said a Missouri Pacific brakeman, “about those 

fast Pennsylvania passenger runs. We were making a stock run into 
Omaha and we had to stop and back up to let the cattle catch their 
breath.”—Kansas City Star. 
That fabulous speed is a result, no doubt, of the excited efforts now 
being made to stave off conviction under those 1,200 suits which the 
Government has brought to punish the railroads for keeping cattle 
in the cars beyond the lawful number of hours. 


Law-Breaking. 

When our railroads are accused of violating the Interstate Com- 
merce or anti-trust laws they profess the strongest desire to obey 
all reasonable regulations. Either they have obeyed the law so far 
as they knew how, and violations have been accidental, or the law 
has been one impossible to obey and do business, so they have been 
forced to reluctant lawbreaking for sheer self-preservation. Yet the 
chances are that these same persons will be found violating other 
faws with equal readiness, but without any such excuse. Just now 
the Department of Agriculture has entered upon a campaign to make 
the great railroads treat cattle humanely. The law is specific, per- 
fectly easy to live up to and has been on the statute book since 1873. 
There can be no reason for disobeying it, at least habitually, ex- 
cept the saving of a little time, trouble and expense. The railroads 
might be expected uniformly to arrange their schedules for cattle 
trains so as to comply with the law and equip feeding yards within 
28 hours of one another. So far have they been from doing this, 
however, that the Department of Agriculture has prepared papers 
in twelve hundred suits against the cattle carrying roads of the West 
for failure to observe the 28 hour law. 

Now, the railroad managers responsible for this long career of 
law-breaking and cruelty doubtless consider themselves good citizens, 
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Probably some of them are members of societies for the preven- 
tion of crueity to animals. But so little has their sense of personal 
responsibility for corporate acts guided them that they have, through 
their agents, inflicted suffering which they would recoil from in- 
flicting with their own hands. —New York Tribune. 


Traffic Held Up by the Jaguar. 

A press clipping from Colorado Springs, Colo., dated July 17, 
says that four passenger trains on the Colorado Midiand Railroad 
were held at Tunnel! No. 6, two miles west of Manitou, by a South 
American jaguar, which took possession of the line. The jaguar 
was traveling on a circus train. The roof of the tunnel knocked 
the top off his cage and he disembarked, and held the pass for some 
time. 


Electrically Operated Whistle. 

An electrically-operated whistle is shown in the accompanying 
cross-sectional engraving. It is intended chiefly for large shops or 
other plants where it is desirable to have a signal or an alarm 
whistle operative from remote points. The device is simple, its 
action being apparent from the drawing. The plunger of the sole- 
noid actuates the lever, which opens the small pilot valve, admitiing 
pressure to the expansion chamber above. This equalizes the pres- 
sure on the under side of the main valve, and further motion of 
the lever opens the main valve, permitting the fluid to pass. Spring 
pressure reseats the pilot valve and raises the solenoid plunger 
when the current is cut off. The solenoid may be wound for any 
voltage of either direct or alternating current, a ‘rectifier’ being 
needed in the latter case. The valve may be used also on water, 
air or steam lines for other purposes than whistles, and is made for 
any pressure up to 200 Ibs. It is made in two sizes, the smaller 











Iron Plunger 





Magnet Winding “f . 
| 
Iron Shell mS 


| 
q] 


Vent 12) O 
lron Base of Magnet - Main Valve 


Electrically Operated Whistle Valve. 


Expansion 
Chamber 























Steam Pressure 




















Spring to close 
Valves 


operating whistles up to 3 in. diameter and the larger up to 6 in. 
diameter. 

The Pennsylvania Railroad is using these whistles for fire 
alarm purposes. The Detroit Iron & Steel Company uses one to 
enable the power station engineman to signal the plant electrician 
whenever the switchboard indicates trouble. The Lodge & Shipley 
Machine Tool Co., Cincinnati, uses one for a signal and also in 
connection with the private telephone exchange in the plant. The 
whistle is made and sold by the Churcher Electric & Mfg. Co., 
Cincinnati, Ohio. 

Relation Between Freight Rates and Tariffs. 

One of the leaders of the German Liberal party. in the national 
legislature, spoke at the International Economic Conference recently 
held at Berlin on the subject of freight rates and their influence 
on tariff and trade policy. He held that freight rates should not 
conflict with nor impede the commercial policy of the home country. 
For instance, high rates on imported goods and low rates on ex- 
ported products favor the formation of trusts, as is shown by the 
workings of the German coal trust. By such an arrangement raw 
materials or partly finished products are sold to foreign comieti- 
tors at a much lower rate than to home consumers, to the serious 
injury of domestic manufacturers. The speaker also held that com- 
mercial treaties should guarantee the ‘‘most favored” treatment in 
regard to freight rates on goods of either of the contracting ccun- 
tries, so that the shipper in one country shouid have to pay no 
higher freight rates on his consignments carried in a foreign coun- 
try than the native shipper of the foreign country pays, and that 
international through freight rates should be fixed from stations in 
one country to points in the other. The United States Consul Gen- 
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eral at Frankfort, Germany, declares that the proposition of most 
favored freight rates is an extremely important one and should be 
embodied in every future commercial treaty made by the United 
States with foreign powers. It this is done United States exports 
will not be discriminated against by differential freight charges when 
carried on the railroads, rivers, or canals of foreign countries. 


Accidents in the First Quarter of 1905. 

The Interstate Commerce Commission has issued accident bul- 
letin No. 15, giving an account of railroad accidents in the United 
States during the months of January, February and March, 1905. 
This shows that during that quarter there were 28 passengers and 
204 employees killed and 1,651 passengers and 2,062 employees in- 
jured in train accidents, making in all 232 persons killed and 3,713 
injured. Other accidents to passengers and employees, not the re- 
sult of collisions or derailments, bring the total number of casual- 
ties up to 15,306 (909 killed and 14,397 injured). There is a de- 
crease of 42 in the total number of persons killed as compared with 
the quarter ending Dec. 31, 1904. The total number of collisions 
and derailments was 3,108 (1,787 collisions and 1,321 derailments), 


of which 284 collisions and 177 derailments affected passenger 
trains. The damage to cars, engines, and roadway by these acci- 
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There is an increase of 27 in the 
number of collisions and of 13) in the number of derailments as 
compared with the last preceding quarter. The total number of 
employees reported killed in coupling and uncoupling cars during 
this quarter was 62, being a decrease of nine as compared with 
those reported killed in the last preceding bulletin. The table show- 
ing the details of accidents to employees in coupling and uncoupling 
ears has been changed and amplified so as to show more clearly the 
circumstances under which the injuries occurred. 


Freight and Express on Chicago Elevated. 
The Chicago City Council has granted the Metropolitan West 
Side Elevated the right for ten years to carry freight and express. 
New Turbine Steamer. 
The Fore River Ship Building Company is to build a 6,000-ton 
turbine freight and passenger steamship for the New York and 
New Orleans service of the Morgan line (Southern Pacific). 


dents amounted to $2,449,248. 


Potatoes in Aroostook County. 

The Bangor & Aroostook Railread has completed its shipment 
of potatoes from the 1904 crop in Aroostook County, with a total 
of 6,693,612 bushels as against a totai of 5,341,735 bushels last year 
from the 1903 crop, which was the largest on record. 


Manufacturing and Business. 
Charles H. Burgess, son of the late L. C. Burgess, of the Chicago 
Railway Equipment Co., has been appointed Sales Agent of the Ho!- 
land Co., 77 Jackson boulevard, Chicago. 


The Los Angeles (Cal.) office of the Westinghouse Electric & 
Mfg. Company, which has heretofore been in the Trust Building, 


has been removed to No. 527 South Main street. 


The San Pedro, Los Angeles & Salt Lake Railroad, the new line 
from Salt Lake City to Los Angeles, has just opened an office in the 
Kaiiway Exchange at 290 Broadway, New York City. This will be 
in charge of M. de Brabant, General Agent, and will be the eastern 
headquarters for freight and passenger business. 


The N. L. Hayden Mfg. Co., Columbus, Ohio, has been given an 
order by the Baltimore & Ohio for 488 Hayden 4-in. all-brass pop 
safety valves for the 244 locomotives being built for that road by 
the American Locomotive Co. This is said to be the largest order 
of this sort ever given in this or any other country. 


Mr. J. J. Casey has resigned as Superintendent of the works 
of the Haskell & Barker Car Company, Michigan City, Ind., which 
position he had held for over nine years. Mr. Casey was in the 
railroad and car building business for over 40 years, during which 
time he is said to have been out of employment only two weeks. 


A. H. Whiteside, manager of the Allis-Chalmers Company’s dis- 
trict office at Atlanta, Ga.. has been transferred to the Philadel- 
phia district office, where he succeeds as manager, W. A. Wood, 
resigned. M. W. Thomas has been appointed manager of the Chal- 
mers Company’s district office at Atlanta, Ga., and W. J. Buckley 
has been appointed manager of the company’s district office at St. 
Louis. H. P. Hill, whom he. succeeds, goes to the Salt Lake City 
district office, where he will devote himself to his snecialty, the 
electrical features of the company’s business. 


During the six months ending June 30, 1905, the Westinghouse 
Machine Company, exclusive builders of the Westinghouse-Parsons 
type, have contracted for no less than 82,000 kilowatts in turbo- 
generating machinery, averaging nearly 1,175 k.w. capacity per tur- 
bine unit. These machines range in size from 200 k.w. to 7.500 
k.w. The latter will be the largest turbines in the world, and three 
units of this size are under contract for Greater New York railway 
and lighting power stations. In the distribution of these machines 
among the various industries, the electric railway has claimed 
the largest number of machines, averaging 1,496 k.w. in capacity; 
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next in order, industrial plants, averaging 571 k.w. capacity, and 
light aud power plauts, averaging 1,529 k.w. capacity. in the order 
of Lolal capacity, raliway piauts have required 88,900 K.w., lighting 
plants 26,300, industrial 12,000, miscellaneous 4,800. 


In connection with the twenty-fourth annual convention of the 
American Street Railway Association, to be held at Philadelphia, 
Sept. 25 to 30, the American Street Railway Manufacturers’ Associa- 
tion, through George Keegan, its Secretary, announces that the 
south pavilion of the Philadelphia Museums, together with another 
large building, have been secured as exhibition halls. These build- 
ings together will furnish about 75,000 sq. ft. of floor space. There 
are also to be two railroad tracks of a total length of 1,000 ft. 
for outdoor exhibits. Space for exhibition purposes is restricted 
to members, who on payment of the annual membership fee of $35 
will have the privilege of floor space at the exhibition. 


The work of reinforcement of the Poughkeepsie bridge made 
necessary by the contemplated increase in the weight and amount 
of traffic by the New York, New Haven & Hartford Railroad, is 
soon to be started. The American Bridge Company, of New York, 
has been awarded the contract for the complete work on the metallic 
structure. Operations at the bridge site will be started in a short 
time and it is expected that the strengthening will be completed 
within 16 to 18 months. The entire work, which will involve an 
expenditure in the vicinity of $1,500,000, will be under the immediate 
supervision of Mace Moulion, Consulting Engineer, 150 Nassau street, 
New York, retained by the railroad company to investigate the 
strength and prepare plans for the reinforcement. 


Iron and Steel. 


The Colorado & Southern is negotiating with the Colorado Fuel 
& Iron Company for 6,000 tons of 80-lb. rails. 

The Cleveland, Cincinnati, Chicago & St. Louis and the Lake 
Shore & Michigan Southern recently placed orders for rails aggre- 
gating about 23,000 tons, of which 15,000 tons will be furnished by 
the Carnegie Company, and 8,800 tons by the Lackawanna Steel 
Company. 

The Kansas City Southern, it is reported, has placed an order 
for 12,000 tons of rails with the Republic Steel & Iron Company, 
which recently started its mills at Youngstown, Ohio. The daily 
output is 1,000 tons. The latter company is reported to have booked 


orders for about 25,000 tons. 


Announcement is made by the Pittsburg Steel Foundry that it 
has organized a company to make steel castings, to be called the 
Pittsburg Equipment Company. Stewart Johnston, President of the 
Pittsburg Steel Foundry, will be the President of the company, and 
O. S. Pulliam, General Manager. 


PERSONAL. 


Rolla Jabish 
the 


—Mr. 
Superintendent of 


Parker, who was recently promoted from 
Missouri Division to be General Superin- 
tendent of the Western Grand 
Division of the Atchison, 
Topeka & Santa Fe, was born 
Jan. 27, 1857, at Roscoe, Min- 
nesota, and was educated at 
the Shattuck School at Fari- 
bault, Minnesota. His first 
railroad work was in 1872 as 
brakeman on the Chicago, 
Miiwaukee & St. Paul. After 
two. years as brakeman he 
went back to school* for a 
year and in July, 1875, re- 
turned to his railroad posi- 
tion. In 1877 he was made 
conductor. He left the Chi- 
cago, Milwaukee & St. Paul, 
in 1881, to go to the North- 
ern Pacific as conductor of 
construction train, and in 
1884, he was conductor and 
foreman in charge of con- 
struction on the Fargo & 
Southern, now part of the 
Chicago, Milwaukee & St. Paul. His first service with the Santa 
Fe was in 1887, when he went to that road in a position similar 
to that held by him on the Northern Pacific. He was promoted in 
1887 to be Division Roadmaster, and in 1893 to be General Road- 
master of the Eastern division. When the office of General Road- 
master was abolished his title was changed to _ Division 
Roadmaster. This he held until January, 1897, when he was ap- 
pointed Superintendent of the Middle Division, with headquarters 
at Newton, Kansas. Three years later he was transferred as Super- 
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intendent to the Western division, and in January, 1901, was ap- 
pointed Superintendent of the Colorado division of the Santa Fe, 
inciuding a joint tine with the Colorado & Southern, with head- 
quarters at rueblo, Colorado. itn April, 1903, he was again trans- 
ferred, this time to the Missouri division, with headquarters at 
Marcetine, Missouri, from which post he was promoted directly to 
be General Superintendent of the Western Grand Division. 

—Mr. H. Cleveland Beattie, President of the Blue Ridge Rail- 
way, died at his home in Greenville, S. C., on July 15, after an ill- 
ness of several weeks. 

—Mr. William W. Buffum, for 14 vears Superintendent of the 
Lake Shore & Michigan Southern, diced, recently at his home in 
Bultaio at the age of 63. 


ELECTIONS AND APPOINTMENTS. 


Arkansas Midland.—J. ). Moore has been appointed Superintendent 
of this road and of the Brinkley, Helena & Indian Bay, with 
headquarters at Helena, Ark., succeeding J. B. Johnson, re- 
signed. 

Laltimore & Ohio.—P. H. Irwin, Assistant Chief Engineer, has been 
appointed Consulting Mngineer, with headquarters at Baltimore, 
succeeding David Lee, deceased. John EK. Greiner, Hngineer 
of Bridges and Buildings, has been appointed Assistant Chief 
Engineer, with headquarters at Baltimore, succeeding Mr. Irwin. 


Brinkley, Helena & Indian Bay.—See Arkansas Midland. 

California Western Railway & Navigation.—Frank Trumbull, Presi- 
dent of the Colorado & Southern, has been elected President 
of this road also. 

Canadian Northern.—J. R. Cameron, Assistant Superintendent of 
the Kamsack division, has been appointed Superintendent of 
the new division west of Humbolt, Saskatchewan. 


Canadian Pacific—H. H. Abbott has been appointed General Freight 
Agent, with headquarters at Calgary, Alberta. 

Central of Georgia.—G. H. Richter, Chief Clerk of the law depart- 
ment, has been eiected assistant Secretary. 

Chicago & Alton.—C. G. Delo, Division Kngineer of the Chicago 
Great Western at Des Moines, has been appointed Engineer of 
Maintenance of Way of the Western division, with headquarters 
at Kansas City, Mo. 

Chicago, Burlington & Quincy.—D. O. Ives, General Freight Agent 
of the Lines West of the Missouri River, has resigned. 

Cleveland, Cincinnati, Chicago & St. Louis.—Charles B. Clark, As- 
sistant Engineer, has been appointed Chief Kngineer of Main- 
tenance of Way of this road and of the Peoria & Eastern. 

Arthur S. More, Assistant Engineer of the Chicago divi- 
sion, has been appointed Engineer of Maintenance of Way of 
the Michigan division, with headquarters at Wabash, Ind. 

A. L. Kuehn, Engineer of Maintenance of Way at Wabash, 
Ind., has been appointed Chief Assistant Engineer, in charge 
of Maintenance of Way, with headquarters at Indianapolis. 

Coal & Coke.—See South & Western. 

Colorado Springs «& Cripple Creek District.—J. H. Waters, President 
of the Florence & Cripple Creek and of the Midland Terminal, 
has been elected General Manager of this road. 

See Wabash. 


Conway Coast & Westeri.—James H. Chadbourn has been elected 
President, and E. P. Schulken, Secretary and Treasurer. 


Cripple Creek Central.—D. C. MacWatters, General Passenger Agent 
of the Colorado & Southern, and of the Colorado Springs & 
Cripple Creek District Railway, has been appointed General 
Passenger Agent of the Cripple Creek Central, succeeding J. B. 
Wiggenhorn, resigned. F. C. Smith, Superintendent of the 
Colorado Springs & Cripple Creek District, has also been ap- 
pointed Superintendent of the Cripple Creek Central. W. A. 
Matlieck, General Freight Agent of the Cripple Creek Central. 
has been appointed Traffic Manager of the Cripple Creek Cen- 
tral and of the Colorado Springs & Cripple Creek District 
Railway. 

See Colorado Springs & Cripple Creek District. 


Delaware, Lackawanna « Western.—R. P. Schilling, Master Me- 
chanic at Utica, has resigned, these shops having been aban- 
doned. 


Denver & Rio Grande.—W. B. Hall has been appointed General Store- 
Keeper, with office at Denver, Colo. 
The jurisdiction of W. E. Miller, Assistant Superintendent 
of the First and Second divisions, has been extended over the 
Third and Fourth divisions. 


El Paso-Northeastern System.—F. L. Carson, Master Mechanic of 
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the Gulf, Colorado & Santa Fe, at Cleburne, Tex., has been ap- 
pointed Master Mechanic at Aiamogordo, N. Mex. 


Grand Trunk Pacific—Dennis O’Brien, Master Mechanic of the 
Grand ‘trunk ut Point St. Charies, has been appointed Assistant 
to the Vice-President and General Manager, with headquarters 
at Winnipeg. 


Great Norihern.—-W. Willerton, Assistant Division Superintendent 
at Spokane, has been assigned to special work in the general 
office at St. Paul. George Kk. Johnson, Chief Clerk to the As- 
sistant General Superintendent, has been temporarily appointed 
Assistant Division Superintendent at Spokane, Wash., succeed 
ing Mr. Willerton. 


Gulf & Inter-State-—Louis Featherstone, Superintendent, has been 
appointed Traffic Manager. Dee Featherstone has been ap 
pointed Superintendent. 


Gulf, Colorado & Santa Fe—C. A. Snyder, General Foreman at Gal- 
veston, Tex., has been appointed Master Mechanic, with head- 
quarters at Cleburne, Tex., succeeding I. L. Carson, resigned. 
Raymond Bell has been appointed General Foreman, succeeding 
Mr. Snyder. See El Paso-Northeastern System. 


Illinois Central.—J. . Merry, Assistant General Passenger Agent, 
has been appointed General Immigration Agent of this road and 
of the Yazoo & Mississippi Valley, with headquarters at Man- 
chester, lowa. 


Isihmian Canal Commission.—Arthur M. Burtt, Assistant Engineer 
and Chief Draftsman, has been appointed Supervising Archi- 
tect, with headquarters at Ancon, Canal Zone. 


Lake Erie & Western.—G. P. Smith, Engineer of Maintenance of 
Way of the Indiana, Illinois & lowa, at Kankakee, IIl., has been 
appointed Assistant Chief Engineer, succeeding G. C. Cleve- 
land. See Lake Shore & Michigan Southern. 


Lake Shore & Michigan Southern.—. A. Handy, Chief Engineer, 
has been appointed Assistant General Manager, with headquar- 
ters at Cleveland, Ohio. Samuel Rockwell, Assistant Chief 
Engineer, has been appointed Chief Engineer, succeeding Mr. 
Handy. G. C. Cleveland, Assistant Chief Engineer of the Lake 
Erie & Western, has been appointed Assistant Chief Engineer, 
succeeding Mr. Rockwell. 


Missouri, Kansas & Teras.—John Madden has been appointed Gen- 
eral Attorney, succeeding T. N. Sedgwick, deceased. 


Missouri Pacific-—kK. Fisher, Engineer of Bridges and Buildings of 
this road and of the St. Louis, Iron Mountain & Southern, has 
resigned. 


National Transcontinental Railway Commission.—Collingwood 
Schreiber, Deputy Minister of Railways and Canals of Canada, 
has been appointed Consulting Engineer. M. J. Butler, Assist- 
ant Engineer, has been appointed Deputy Minister of Railways, 
suceceding Mr. Schreiber. 

New Orleans 


Terminal.—C. H. Fisk has been appointed Terminal 


Kngineer, succeeding F. G. Jonah. See St. Louis & San Fran- 
cisco. 
Oregon Railroad & Navigation.—J. P. O’Brien, General Manager, 


also been elected Vice-President. 
See Union Pacific. 


has 


Pennsylvania.—J. P. Heindell, Assistant 
been appointed Superintendent of 
Buffalo. 


Trainmaster at Olean, has 
Docks and Terminals at 


St. Louis & San Francisco.—F. G. Jonah, Terminal Engineer of the 
New Orleans Terminal Company, has been appointed Assistant 
Engineer in charge of the deep water terminals at Chalmette, 
with headquarters at New Orleans, succeeding E. M. 
signed. 


Lisle, re- 
St. Louis Southwestern.—C. H. Seabrook, General Foreman of the 
Pine Bluff shops, has been appointed Master Mechanic, with 
headquarters at Pine Bluff, Ark. 


Svith & Western.—George F. Syme, Resident Engineer of the Coal 
& Coke at Delta, W. Va., has been appointed Resident Engineer 
at Spruce Pine, N. C. 


Union Pacific—Winslow S. Pierce has resigned as director of this 
road and also of the Southern Pacific, the Oregon Short Line 
aud the Oregon Railroad & Navigation Company. 


Tidewaier.—The general offices of this new road will be located in 
Norfolk, Va. 


Yazoo & Mississippi Valley.—See Illinois Central. 


Wabash.—D, O. Ives, General Freight Agent of the Lines West of 
the Missouri River of the Chicago, Burlington & Quincy, has 
been appointed Freight Traffic Manager, Milton 


succeeding 
Knight, deceased. 
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LOCOMOTIVE BUILDING. 
The Indiana Harbor is reported to have ordered $2,500,000 worth 
of equipment. 


The Pennsylvania Lines West, it is reported, will order 20 new 
locomotives, 10 consolidation type (2-8-0) and 10° six-wheel (0-6-0) 
switching locomotives. 


The Illinois Central, as reported in our issue of July 14, has 
ordered five simple Vacific type (4-6-2) locomotives from the Amer- 
ican Locomotive Co. locomotives will weigh 221,000) Ibs., 
with 140,500 Ibs. on the drivers; cylinders, 2244 in. x 26 in.; diam 
eter of drivers, 75 in.; radial stayed boiler, with a working steam 
pressure of 210 Ibs.; heating surface, 3,879 sq. ft.; 304 tubes, 2 in. 
in diameter and 20 ft. long; wide firebox, 102% in. x 72% in.; grate 
area, 51 sq. ft.; tank capacity, 7,000 gallons, and coal capacity, 15 
tons. 


These 


CAR BUILDING. 


The Grand Trunk das ordered 1,000 box cars from the Canada 
Car Co. 

The Indiana Harbor is reported to have ordered $2,500,000 worth 
of equipment. 


The Delaware & Hudson exvects to build a sample coal car, pre- 
liminary to building several hundred. 


The Philadelphia & Reading is reported to have ordered 1,000 
steel hopper cars of 100,000 Ibs. capacity from the Standard Steel 
Car Co. 

The New York, Ontario & Western has ordered two combination 
passenger and baggage cars from the American Car & Foundry Co., 
for September delivery. 


The Panama Canal Commission has given the Middletown (Pa.) 
Car Works a trial order for 40-ton King-Lawson self-dumping cars. 
If the cars are satisfactory, 500 more will be ordered. 


The Tidewater Railroad is reported to have ordered 250. self- 
clearing hopper cars of 80,000 Ibs. capacity, with wooden frames 
and underframes, and 250 steel underframe cars of 100,000 ° Ibs. 


Part of these are for the Deepwater Railroad. 


The St. Louis & O'Fallon has ordered 300 steel gondola cars of 
100,000 Ibs. capacity from the American Car & Foundry Co. These 
cars will weigh about 40,000 Ibs., and measure 41 ft. 9 in. long, 9 ft. 
4% in. wide and 4 ft. high, all inside measurements. The special 
equipment includes: Westinghouse airbrakes and Miner draft rig- 
ging. 


The Missouri, Kansas & T'eras, as reported in our issue of June 
30, has ordered 1,750 box cars and 250 ventilated box cars, both of 
60,000 Ibs. capacity; 50 flat cars of 80,000 Ibs. capacity; 155 Rodger 
convertible ballast cars of 80,000 Ibs. capacity, and 50 cabooses 
from the American Car & Foundry Co., for September, October and 
November delivery. All box cars will measure 36 ft. long, 8 ft. 6 
in. wide, and § ft. high, with wooden frames and underframes. 
The flat cars will measure 40 ft. long, 9 ft. 3 in. wide, and 4 ft. 
1% in. bigh, and will have wooden frames and underframing. The 
ballast cars will measure 22 ft. long, 8 ft. 8 in. wide and 4 ft. high. 
The cabooses will measure 29 ft. 3% in. long, 8 ft. 3% in. wide, 
and 7 ft. 4 in. high, with wooden frames and underframes. Dimen- 
sions are all inside measurements. The special equipment for all 
cars will include: Diamond “S” brake shoes, steel axles, American 
dust guards, Miner tandem draft rigging, M., K. & T. standard 
paint, and American Car & Foundry Co.’s wheels. The ballast cars 
will have Damascus brake-beams, Logan couplers, and Common 
Sense trucks. The box cars, flat cars and cabooses will have Na- 
tional Hollow brake beams, Major 5 in. x 7 in. shank couplers, and 
American cast-steel trucks, excepting the cabooses, which will have 
M., K. & T. standard caboose trucks. 


BRIDGE BUILDING. 


ATLANTIC, Mass.—-The New York, New Haven & Hartford is 
planning to kuild a four-track steel bridge to replace the present 
wooden struciure over the Neponset river on its Plymouth division 
between this place and Neponset. 


AVONDALE, LA.—According to reports, plans are being made for 
building a large bridge over the Mississippi river at this place, 
near New Orleans. This is reported to be a project of the Southern 
Pacific. 

Beprorp, N. S.—The Intercolonial has given contracts to F. A. 
Ronan & Co., of Halifax, for building the substructure, and to the 
Dominion Bridge Co., of Montreal, for the steel superstructure of 
a bridge 285 ft. long to carry double track to be built over the Sack- 
ville river. 


CLEVELAND, On10.—Petition has been made to the county to bear 
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a share of the cost of building a new viaduct connecting Fleet street, 
Harvard street and Washington Park. The city will contribute 
abeut $40,000, property owners $7,000, and the county will be asked 
to pay an additional $25,000. 


Dayvron, O1io.--Bids are wanted July 27, by T. J. Kauffman, 
County Auditor, for the substructure and the steel superstructure, 
consisting of two spans each 150 ft. long, with 16 ft. roadway, also 
approaches of a bridge to be built over Big Twin creek between 
Montgomery and Preble counties. 


DENVER, CoLo.—Bids are wanted July 29 by T. W. Jaycox, State 
Engineer, for building a steel bridge 125 ft. long over Purgatory 
River at Sopris, in Las Animas County. 

E_mira, N. Y.—The Lake Street Bridge Commission which re- 
cently opened bids for the new Lake street bridge has decided to 
give the contract to the American Bridge Co. at $46,877, the work 
to be completed by November ist of this year, and is asking bids 
for the sale of the metal work of the present structure. 


Forr WAyYNE, INp.—The County Commissioners have appro- 
priated $17,000 for building a bridge over the Maumee river in Allen 
County. 

Hout, W. Va.—The Baltimore & Ohio, it is said, is planning 
to build a bridge over the Monongahela river at this place. 


Iowa FALis, lowa.—The Des Moines, Iowa Falls & Northern, it 
is reported, will build a bridge over the Iowa river, to cost $40,000. 


La Porte, INp.—Bids are wanted July 24, by the Board of Com- 
missioners for putting up a number of bridges in La Porte County. 
Charies H. Miller is Auditor. 

Lorain, On10.—The Lake Shore Electric is surveying to locate 
the site for a new steel bridge over the Black river at South Lorain. 


LOWELL, Micu.—The Council has decided to accept the proposi- 
tion of the Grand Rapids & Ionia Interurban to build three bridges 
over Flat river. 

MINNEAPOLIS, MinnN.—Plans are being made for building a bridge 
over the tracks at University avenue. 

MonNTREAL, QuE.—Bids are being asked by David Seath, Secre- 
tary of the Harbor Commissioners of Montreal, for building a steel 
foot bridge on Victoria pier, to cost about $12,000. 

Morris, MAn.—The Canadian Northern Railroad bridge to be 
built over the river at this place will be 800 ft. long and cost about 
$250,000. 

New Brunswick, N. J.—Bids are wanted July 26, by the Board 
of Chosen Freeholders for putting in three steel spans each 150 ft. 
long at the Amboy bridge over Raritan river in Middlesex county. 
A. Fountain is Director. 


New York, N. Y.—Plans for an underground terminal at the 
Delancey street end of the Williamsburg bridge have been approved 
by the Board of Estimate, and the Bridge Department instructed 
to go ahead with the work. The plans call for a subway terminal 
into which the elevated and surface cars will run from the bridge, 
the extension of the present plaza 200 ft. along the block bounded 
by Suffclk, Norfolk, Broome and Delancey streets to make Delancey 
street from Clinton io Norfolk of uniform width. The plaza so 
formed to Norfolk street is to be closed as a street and declared a 
bridge approach. 


PirrspurG, Pa.—The Select Council, at a recent meeting, passed 
an ordinance providing for the building of a bridge at Washington 
avenue and Sedgewick street crossing of the Pittsburg, Fort Wayne 
& Chicago. 

The Pittsburg union bridge is to be reconstructed and raised 
to a height of 70 ft. over the Allegheny river. The bridge is now 
only 40 ft. over the water line. The change has been ordered by 
the Secretary of War. 

PortLAND. Mr.—The bids recently opened for building the bridge 
to replace the Vaughans bridge, were for three kinds of structures. 
The lowest bid for a structural steel bridge was that of the Mount 
Vernon Bridge Company, of Columbus, Ohio, $333,000; the lowest 
for a pile structure with a steel draw, was made by P. E. Lane, of 
Atlantic City, N. J., $135,000; other bids were, American Bridge 
Company, $370,000, $372,500, ana $376,700; New England Structural 
Steel Company, of Boston, steel bridge, $450,000; Boston Bridge 
Works, steel bridge, $480,000; Augustus Smith, of New York, various 
bids ranging from $229,032, to $366,765; Holbrook, Cabot & Rob- 
erts, pile bridge with steel draw, $253,000; New Jersey Bridge Com- 
pany, steel bridge, $339,555. 

POUGHKEEPSIE, N. Y.—The New York, New Haven & Hartford 
has given the contract for building the Poughkeepsie bridge to the 
American Bridge Co., mentioned in another column. The order 
covers 15,000 tons of fabricated steel. 


St. Bonirace, Man.—The City Council has decided to contribute 
$50,000 toward building a bridge over the Red river. 
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Sv. JoHNs, N. B.—The Canadian Pacific has secured a control 
ling interest in the St. John Bridge & Railway Extension Co. and 
will shortly begin the rebuilding of the cantilever bridge. 


Stockton, Mo.—Bids are wanted August 11 by J. H. Butler, 
County Clerk, for building a steel bridge about 180 ft. long in Cedar 
County. 

Other Structures. 


Austin, Tex.—The Houston & Texas Central is building with its 
own forces a 10-stall brick roundhouse. 

BIRMINGHAM, ALA.—The Birmingham Terminal Co. has recently 
been organized to build a union passenger station. G. B. McCor- 
mack is President. 

Brookityn, N. Y.—The Brooklyn Rapid Transit Co. has com- 
menced the work of rebuilding the present Union Station at Fifth 
avenue and 36th street, and will make other improvements, includ- 
ing the construction of a four-track station, a new shop building, 
inspection pits and sheds and a storage yard, at a cost of about 
$250,000. 

CHAMPAIGN, ILt.—The Cleveland, Cincinnati, Chicago & St. 
Louis is putting up with its own forces a brick station with slate 
roof, one story high, 32 ft. x 108 ft., to cost $10,000, at this place, 
on its Peoria & Eastern division. 

CHIKASHA, IND, T.—The Chicago, Rock Island & Pacific, it is 
said, will make improvements at a cost of $65,000, the principal 
part of which will be used to put up a new station which will also 
hold the division offices. 


Iowa Fauits, lowa.—The Des Moines, Iowa Falls & Northern 
will, it is said, put up a new passenger station. 

KNOXVILLE, TENN.—Work has been commenced by the Louis- 
ville & Nashville on large repair shops near this city, to cost about 
$100,000. 


Las VeGas, Nev.—The San Pedro, Los Angeles & Salt Lake is 
planning to put up a passenger station. 


Lon« IsLANnp City, N. Y.—The Long Island Railroad is planning 
to build five stations, at Lawrence, at Locust Valley and Sayville, 
on which work is to be started at once, and at Cedarhurst and Hew- 
letts, at a total cost of about $90,000. 


MANSFIELD, On1o.—The Pennsylvania will build a roundhouse 
at this place. 


NASHVILLE, TENN.—The roundhouse of the Louisville & Nash- 
ville was totally destroyed by fire July 6. Seven locomotives were 
also destroyed, and five others badly damaged, causing a loss of 
$150,000. 


NEWARK, N. J.—The Central of New Jersey is making plans for 
putting up a combined freight station and warehouse, to cost over 
$500,000. 

New York, N. Y.—The New York Central & Hudson River has 
filed plans for putting up three new brick stations in the Bronx at 
an aggregate cost of $125,000. 

SAN FRANcIScO, CAL.—The Atchison, Topeka & Santa Fe is said 
to be making plans to put up freight sheds at China Basin, which 
will be among the largest in the country. The plan is to have the 
piers and wharves so connected that freight may be transferred to 
overland trains. 


Sanra Maria, Cau.—The Pacific Coast Railway is planning to 
put up a large passenger station. 


Sioux Crry, lowa.—The Chicago, St. Paul, Minneapolis & Omaha 
has given a contract to G. S. Lounsburry, of Duluth, at about $50,000 
to put up a 25 stall roundhouse near this place. 


SPRINGFIELD, On10.—Negotiations are under way between the 
Pittsburg, Cincinnati, Chicago & St. Louis and the Cleveland, Cin- 
cinnati, Chicago & St. Louis, to jointly build a passenger station 
here to cost $350,000. 

WINNIPEG, Man.—Plans for the new Canadian Pacific train shed 
to be built here, have been approved and work will be commenced at 
once. 


RAILROAD CONSTRUCTION. 


New Incorporations, Surveys, Etc. 


ATCHISON, TopekA & SANTA Fr.—Announcement has been made 
that this company will build an extension of its Lampasas branch 
from San Angelo, Tex., west to Rincon, N. Mex., about 390 miles. 
where connection will be made with its transcontinental line. The 
building of this cut-off will reduce the distance between San Fran- 
cisco and Galveston by the Santa Fe several hundred miles. 


BUCHANAN & TAZEWELL.—A charter has been granted this com- 
pany in Virginia to build a railroad in that state. The headquarters 
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of the company will be at Whitewood, Buchanan County, Va. The 
incorporators include John F. Hager, G. F. Hager and M. F. Fleming, 
all of Ashland, Ky. 


BurraLo & SuSQUEHANNA.—This company is building a freight 
extension from Sykesville, Jefferson County, Pa., southwest to the 
Plumville coal fields, a distance of about 25 miles. The northern 
extension of the company’s line from Wellsville to Buffalo is ex- 
pected to be finished and ready for the running of trains by the 
tirst of next year. 


CALIFORNIA-WESTERN RaiLroAp & NAviGATION ComMpany.—This 
company has been incorporated in California with a capital of 
$1,000,000 to build a railroad in Mendocino County from Fort Bragg 
to Alpine and Willets, about 41 miles. The road is to connect with 
the Union Lumber Company’s railway, and with its branches is 
to have a length of 65 miles. The directors include Duncan McNee, 
Miles W. McIntosh, Charles H. Weller, H. M. Cochran and Max 
Goldbemg, all of San Francisco. 


CANADIAN YUKON WESTERN.—A bill has been passed by the Com- 
mons Railway Committee authorizing this company to issue stock 
and extending the time for building its proposed road from the 
Yukon to the Pacific coast. 


CuicaGo, Rock ISLAND & Paciric.—This company, it is said, is 
planning to build a cut-off from Fairbury, Neb., south to Herington, 
Kan. The proposed route is from Fairbury to Clifton, using the 
present main line south from Clifton to Broughton, and the further 
construction of the line from Broughton to some point near Enter- 
prise on the Salina branch, and using this branch running directly 
south the remainder of the way to Herington. The work requirés 
the building of about 60 miles of new road; this will give a 
new route between the northern main line of the Rock Island pass- 
ing through Omaha, and the south line of the Rock Island running 
through Wichita. 


CLEVELAND, CINCINNATI, CuoicaAco & Sr. Louis.—This company is 
planning improvements on its Cairo divisien, between Danville and 
Harrisburg. The work includes reduction of grades, elimination of 
curves, elevation of low places, widening of the embankment, laying 
of new and heavier rails, increase of terminal and vard facilities at 
various points, and all curvatures are to be reduced to two degrees 
and grades to 26.2 ft. per mile. The line from Harrisburg to Dan- 
ville will be entirely rebuilt, the roadbed being widened to 20 ft. 
instead of 9 ft., as heretofore, and the entire surface baliasted with 
stone. The line will be materially changed at Norris City, cutting 
out a troublesome curve at that place. No towns of importance 
will be cut out, aithough in many of them the road will pass 
through a different portion. All wooden bridges will be replaced 
by steel structures. All culverts and water openings will be of 
stone. 


CoLorApbo, TEXAS & MExico.—This company, which has its gen- 
eral office at Abilene, Tex., has completed the grade of twenty-five 
miles of road south from that place. It is proposed to build from 
Vernon, Tex., on the Fort Worth & Denver City road, to San An- 
tonio, with a branch line to Washburn, Tex. 


EASTERN WASHINGTON.—Rights of way are being secured by this 
company for a railroad, projected to run from Fletcher in Adams 
County, Wash., southwest to Connell, a distance of about 30 miles. 


GAINESVILLE, WHITESBORO & SHERMAN (ELEctTRIC).—A charter 
has been filed in Texas by this company, with a capital of $500,000, 
and offices at Gainesville, to build a railroad 32 miles long. The in- 
corporators include G. A. Hassinger, H. L. Lazarus, New Orleans; 
H. G. Stinnett, Sherman; S. R. Cowell, Whitesboro, and John King 
and others, Gainesville. 


GuLF TERMINAL CompaNny.—lIncorporation has been granted a 
company under this name in Alabama to build and operate a union 
passenger station in the city of Mobile and to construct and operate 
a terminal railway through and around that city. The incorpora- 
tors include: E. L. Russell, of the Mobile & Ohio; F E. Winson, of 
Washington, D. C., and others. 


Kansas City & Excersion Sprines.—A charter has been granted 
a company under this name in Missouri with a capital of $850,000 
to build a railroad from Kansas City northeast to Excelsior Springs 
in Clay County, Mo. W. J. Thurman, McKinney, Tex.; A. F. Mar- 
tin, C. D. Pratt, J. Williams, and Eugene G. Jaccard, of Kansas 
City, are interested. 


Kansas City, Mexico & OrteENT.—This company has put in opera- 
tion from Sweetwater, Tex., north to Sylvester, 22 miles of 
its railroad. Grading is finished from Sylvester north to the 
Red river, where it will connect with the Oklahoma division, now 
being built, a distance of about 100 miles from Sylvester. Track- 
laying is in progress on this division and it is expected that it will 
be completed and in operation by fall. Construction work is also 
under way south from Sweetwater towards San Angelo and the 
Mexican border, 
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LA Crosse & SOUTHEASTERN.—This road has been completed from 
La Crosse, Wis., southeast to Viroqua, 42 miles, and is now in opera- 
tion. 


MADISONVILLE, Hartrorp & Easrern.—Articles of incorporation 
have been filed by a company under this name in Kentucky, with 
headquarters at Hartford, to build a railroad from Madisonville 
northeast to Fordsville or Cloverport, a distance of about 80 miles. 
The incorporators are R. E. L. Simmerman, J. W. Ford, H. H. Hole- 
man, Rowan Holbrook, G. R. Lynn, Dr. J. P. Ross, John T. Moore, 
of Hartford. (See Kentucky Roads, June 30, p. 215.) 


Missourt VALLEY (ELEcrric).—A charter has been granted this 
company in Missouri, with a capital of $650,000, to build an electric 
road from Kansas City north along the Missouri river to St. Joseph, 
about 65 miles, with spurs to Leavenworth and Atchison. The board 
of directors includes G. B. Blanchard, Charles P. Breen, George B. 
Tuggle, S. Facker, Wilson McAfee and Howard McAfee, all of Park- 
ville, Mo. Nevins & Co., of New York, are said to be interested. 


MorGANtown & Kinewoop.—This company, which operates about 
15 miles of road in West Virginia, has completed its extension from 
Bretz southeast to Reedsville, and has now under construction about 
1214 miles from that place to Kingwood. The company will at once 
ask for bids on an additional 18 miles south from the latter place to 
Rowlesburg. 


New York Ciry.—The Board of Estimate has approved the plans 
of the Rapid Transit Commission for building 19 new subways at 
an aggregate cost of $250,000,000. 


New York, WESTCHESTER & Boston.—The amended route of this 
company’s proposed road has been approved by the board of estimate 
and apportionment of New York City. The City & County Contract- 
ing Co., which has the general contract to build this road, will soon 
ask for bids on the work. 


OKLAHOMA NoORTHWESTERN.—Rights of way, it is said, have been 
secured by this company from Doxey, Okla. T., norihwest for about 
100 miles, and construction work is soon to be commenced. 


PITTSBURG, BINGHAMTON & EASTERN.—Permission has been 
granted this company by the New York Railroad Commission to 
build in New York State. The proposed route is from Bingham- 
ton, N. Y., southwest to Ansonia, Pa., a distance of about 140 miles. 
(May 26, p. 175.) 


Pusnic SERVICE CorporATION.—Petition has been made by this 
company for authority to build an electric road from Elizabeth, N. J., 
te Rahway, about eight miles. 


Sr. Louris, Iron Mountain & SourHeRN.—Announcement has 
been made that this company has authorized the laying of a second 
main track in Arkansas from Texarkana northeast to Fulton, a 
distance of 19 miles, and from Ensign, south of Little Rock, to Mc- 
Almont, north of that place, a distance of about 13 miles, to relieve 
the terminals at Little Rock and Texarkana. 


St. Louis, Rocky Mountain & Paciric.—This company, which 
was recently organized, has just bought the Raton, N. Mex., coal 
fields, comprising about 520,000 acres, and including an area of 
more than 800 square miles. The new owners will, through a sub- 
sidiary company, immediately build 120 miles of steam railroad 
through the Cimarron canon, the only remaining pass across the 
Rocky Mountains that will admit of the construction and operation 
of a transcontinental road within the United States. This railroad, 
in addition to serving the coal mines of the St. Louis, Rocky Moun- 
tain & Pacific Company, will traverse a heavily timbered country 
and reach the well-known Elizabethtown mining district in the 
northern part of New Mexico, where there are a large number of 
gold mines and extensive iron deposits. It will also furnish an 
outlet to the Taoz valley. Work will begin on the new road early 
next month. (March 24, p. 90.) 


St. Maurice Variry.—A bill has been passed authorizing this 
company to build a line from Three Rivers, Que., to the eastern di- 
vision of the Grand Trunk Pacific. 


San Pepro, Los ANGELES & Satt LAKE.—Surveys are reported 
being made to build a branch from a point on this road in Salt Lake 
City southeast about 100 miles to the coal fields of Carbon and 
Emery Counties, paralleling the main line of the Rio Grande 
Western. 


SPARKS, MOULTRIE & GuLF.—This road, which was operated for 
some time but has since been abandoned, is to be rebuilt and oper- 
ated from Adel, in Berrien County, Ga., north to Sparks, and thence 
west to Moultrie, in Colquitt County, a distance of about 18 miles. 
At Adel connections will be made with the South Georgia and 
West Coast; at Sparks, with the Nashville & Sparks and the Georgia 
Southern & Florida roads, and at Moultrie, with the Atlantic & Bir- 
mingham and Georgia Northern. 


TIDEWATER & WESTERN.—Under this name a charter has been 
given to this company in Virginia. The company will take 
over the Farmville & Powhatan, which operates 92 miles 
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of road in Virginia, from Bermuda to Farmville, with a branch 
from Coalboro three miles long. It is proposed to extend this road 
either to Danville or Lynchburg. The directors of the new com- 
pany include T. F. Jeffress, H. W. Anderson, L. C. Lewis, J. S. Ellett 
and James N. Boyd, of Richmond, Va. 


ULTIMA THULE, ARKADELPHIA & Mississippi.—This road, which 
extends from Daleville in Clark County, Ark., where connection is 
made with the St. Louis, Iron Mountain & Southern, southeast to 
Sparkman, a distance of 26 miles, has been opened for traffic. C. G. 
Carpenter, Arkadelphia, is General Manager. 

VirGINIA & SOUTHWESTERN.—This road has put in operation the 
Taylor mines branch from Rexford, Tenn., east to Buladeen, 10 
miles. 

WABASH.—Surveys are reported being made by this company for 
a line from a point on the West Side Belt (Wabash), near Castle 
Shannon, southward through Allegheny County, Pa., and across the 
eastern end of Washington County, to Clarksville, Greene County, 
to reach valuable coal lands. The proposed extension will cross the 
Baltimore & Ohio near Fanteville. 

YELLOWSTONE Park.—This company, which is being financed by 
Philadelphia capitalists represented by F. A. Hall, and in- which 
P. H. Gallagher, of Billings, Mont., is interested, has given a con- 
tract for excavation work to Weast Bros.; also a contract for grad- 
ing 18 miles of its road from Bridger, in Carbon County, Mont., to 
the Bear Creek Coal Camp. Additional contracts will soon be let for 
removing rock and for building bridges and culverts. Russell Kim- 
ball is Construction Engineer. 


RAILROAD CORPORATION NEWS. 





BALTIMORE & OHI0.—A semi-annual dividend of 214% per cent. has 
been declared on the common stock. The first payment on the 
common stock was in 1900 and ever since that time 4 per cent. 
has been paid annually. 

CENTRAL OF GEORGIA.—The directors have authorized an issue of 
$600,000 4 per cent. bonds, secured by mortgage on 10 miles of 
road now under construction to reach valuable coal fields in 
northern Alabama. 


CLEVELAND, CINCINNATI, CuHicaco & Sr. Louis.—The stockholders 
have subscribed to only $2,869,700 of the $7,600,000 new common 
stock recently offered to both classes of stockholders at par to 
the extent of 20 per cent. of their holdings. 


CRIPPLE CREEK CENTRAL.—-This company, which is the successor at 
foreclosure sale of the Denver & Southwestern, has declared its 
first dividend of 3 per cent. on its $3,000,000 4 per cent. non- 
cumulative preferred stock. : 

It is probable that the Colorado & Southern now controls 
this road. J. H. Waters, President of the Florence & Cripple 
Creek and the Midland Terminal, has been appointed General 
Manager of the Colorado Springs & Cripple Creek District Rail- 
way, already controlled by the C. & S. The two companies, of 
which Mr. Waters is President, cover most of the main line 
mileage (83 miles) controlled by the Cripple Creek Central, 
which is in effect a holding company. Of this mileage, 63 miles 
is narrow gage. Several officials of the Colorado & Southern 
have also been appointed to similar positions on the Cripple 
Creek Central. The general offices of the Florence & Cripple 
Creek and the Midland Terminal are shortly to be removed from 
Cripple Creek to Denver. 


FARMVILLE & PowHATAN.—See Tidewater & Western. 


GALVESTON, HARRISBURG & SAN ANntTONIO.—The shareholders of the 
Gulf, Western Texas & Pacific, and the New York, Texas & 
Mexican will, on August 8, vote on selling these roads to the 
Galveston, Harrisburg & San Antonio. These are all Southern 
Pacific companies. The sale was authorized at the recent ses- 
sion of the Texas legislature. 


LEHIGH VALLEY.—The New York State Railroad Commission has 
recently authorized the Lehigh & Lake Erie, a subsidiary com- 
pany of the Lehigh Valley, to issue $3,000,000 bonds for the 
construction of a terminal line at Buffalo. 

LOUISVILLE & NASHVILLE.—Application has been made to the New 
York Stock Exchange to list $2,840,000 additional unified 50- 
year 4 per cent. bonds of 1940, making the total amount listed 
$34,562,000. 

Missourr Paciric.—The New York Stock Exchange has been asked 
to list $25,000,000 40-year 4 per cent. gold bonds of 1945. These 
are part of an authorized issue of $50,000,000 dated 1905. They 
are secured by St. Louis, Iron Mountain & Southern stock as 
collateral. 

New York, New Haven & Harrrorp.—According to a press despatch 
from Newburg, N. Y., dated July 18, William Underhill, Gen- 
eral Manager of the Newburg, Dutchess & Connecticut,. has. an- 
nounced that negotiations have been concluded by which con- 
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trol of his road will soon pass to the N. Y., N. H. & H. The 
Newburg, Dutchess & Connecticut runs from Dutchess Junction, 
N. Y., on the Hudson division of the New York Central oppo- 
site Newburg, to a point on the Connecticut state line near Mil- 
lerton, N. Y., 59 miles. It is capitalized at $500,000 common and 
$600,000 preferred stock. Its funded debt consists of $1,164,500 
income 6 per cent. bonds of 1977, interest payable if earned, and 
$26,000 collateral trust 5 per cent. bonds of 1921. The New 
Haven road has been paying for trackage rights over the N. D. 
& C. between Wicopee and Hopewell Junction, 14 miles, as part 
of its freight line from Fishkill, N. Y.. east into Connecticut. 

PHILADELPHIA & ReEaApine.—This road has announced that it will 
purchase at maturity the $1,500,000 first and $300,000 second 
mortgage bonds of the Delaware & Bound Brook, which mature 
on August 1. Holders who presented their bonds before July 
16 had the option, upon the payment of a premium of 1 per 
cent., of exchanging their bonds at par for a new issue of $1,800,- 
000 first mortgage consolidated 314 per cent. gold bonds ef 1955 
of the Delaware & Bound Brook. 

PITTSBURG, BINGHAMTON & EASTERN.—E. H. Gay & Co., of New York, 
are at the head of a syndicate which has bought $4,000,000 50- 
year 5 per cent. gold bonds and an equal amount of preferred 
stock, which will provide about $6,000,000 for building this 
road. The P., B. & E. is to run from Binghamton, N. Y., to 
Ansonia, Pa., on the Buffalo, Rochester & Pittsburg, 143 miles. 
The authorized bond issue is $10,000,000, of which not more 
than $5,000,000 including the present issue may be used for con- 
struction. The other $5,000,000 bonds may be issued only on 
additional mileage. The company has authorized issues of 
$5,000,000 common and $5,000,000 preferred stock. 


Rio GRANDE.—A controlling interest in the $255,200 capital stock 
of this road has been purchased by the Yoakum-Frisco interests 
at a price said to be $30 per share. This is a narrow gage road 
22 miles long, and runs from Brownsville, Tex., to Point Ysabel. 


TIDEWATER & WESTERN.—This company, the successor of the Farm- 
ville & Powhatan, recently sold at foreclosure, has been incor- 
porated in Virginia with $500,000 authorized capital stock. It 
owns 89 miles of narrow gage line from Farmville, Va., to Ber- 
muda Hundred, and its charter permits the building of branches 
not over 50 miles long from its line in any direction, and also 
the extension of its main line to the Virginia, Tennessee and 
Kentucky boundaries. 


VANDALIA.—The Vandalia Coal Company has been incorporated as 
an ally of the Vandalia Railroad to own 22,000 acres of coal 
lands and 27 operating plants in Indiana, and operate 9,000 
acres of undeveloped coal lands under lease. The company has 
$2,000,000 common stock, $2,000,000 6 per cent. cumulative pre 
ferred stock and $3,000,000 first mortgage 6 per cent. gold bonds 
of 1930 authorized. The bonds are a first lien on 19,000 acres 
of coal land. It is proposed to issue at once $781,000 common 
stock, $1,562,000 preferred stock and $2,500,000 bonds. 

A protective committee representing the holders of the first 
mortgage bonds of the Terre Haute & Peoria, formed in 1896, 
has reported that it has succeeded in obtaining a favorable court 
‘decree and that as a result of its efforts all coupons to and 
including March 1, 1905, have in the meantime been paid. In 
addition, it has been effected that the Vandalia Railroad, a much 
stronger corporation than the Terre Haute & Indianapolis, the 
original lessee, now guarantees the bonds. The Terre Haute & 
Peoria was leased to the Terre Haute & Indianapolis and its 
bonds guaranteed by tkat company in 1892. On default, the 
Terre Haute & Indianapolis was placed in the hands of a re- 
ceiver. The litigation over the validity of the lease and the 
guarantee of the bonds of the Terre Haute & Peoria by the 
Terre Haute & Indianapolis has been going on for nine years. 
The Terre Haute & Indianapolis has recently been merged into 
the Vandalia Railroad Company and the latter company by 
a decree of the court has been required to comply with all pro- 
visions of the original lease, making the Vandalia the guarantor 
of the principal and interest of the $2,500,000 bonds. 


WESTERN MARrYLAND.—in connection with the reported purchase of 
the railroad and coal properties of the Little Kanawha syndicate 
by the Vanderbilt and Pennsylvania interests, through an option 
held by Colonel J. M. Schoonmaker, Vice-President and General 
Manager of the Pittsburg & Lake Erie, F. S. Longstreet, Vice- 
President of the Western Maryland, is quoted as follows in a 
Baltimore despatch, dated July 18: ‘“‘No matter what may be the 
final outcome of the negotiations which have been going on in re- 
gard to the disposition of the Little Kanawha syndicate, our 
plans will not be in the slightest degree affected. Our original 
plans contemplated an extension of the Western Maryland sys- 
tem to connect with the Wabash lines at Pittsburg. They were 
not confined to any particular route, nor did they contemplate 
making any particular properties auxiliary feeders, and the Lit- 
tle Kanawha syndicate is not essential to us in making our con- 
nections as we have planned them,” 





